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United States Court of Appeals for the 

District of Columbia 


No. 6437. 


Silica Products Company, a Corporation, &c., 


Appellant, 


Conway P. Coe, Commissioner of Patents. 


a Supreme Court of the District of Columbia. 

In Equity. 

. 

No. 55667. 

Silica Products Company, a Corporation Organized under 
the Laws of the State of Delaware, and Having Offices 
at 700 Baltimore Avenue, Kansas City, Missouri, Plain¬ 
tiff, 

vs. 

Thomas E. Robertson, Commissioner of Patent^ and/or 
His Successors in Office, Defendant. 

United States of America, 

District of Columbia , ss: 

Be it remembered, That in the Supreme Court of the 
District of Columbia, at the City of Washington, in said 
District, at the times hereinafter mentioned, the following 
papers were filed and proceedings had, in the above-en¬ 
titled cause, to wit: 
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1 Filed May 10, 1933. 

In the Supreme Court of the District of Columbia. 

In Equity. 

No. 55667. 


Silica Products Company, a Corporation Organized under 
the Laws of the State of Delaware, and Having Offices 
at 700 Baltimore Avenue, Kansas Citv, Missouri, Plain¬ 
tiff, 

vs. 

Thomas E. Robertson, Commissioner of Patents and/or 
His Successors in Office, Defendant. 


Bill to Enforce Issuance of Letters Patent . 


To the Honorable the Judges of the Supreme Court of the 

District of Columbia, in Chancery Sitting: 

Silica Products Company, a corporation organized under 
the laws of the State of Delaware, and having offices at 
700 Baltimore Avenue, Kansas City, County of Jackson, 
and State of Missouri, brings this its bill of complaint 
against Thomas E. Robertson, Commissioner of Patents 
and/or his successors in office, said Commissioner of Pat¬ 
ents being an inhabitant of the District of Columbia, juris¬ 
diction depending upon a right to relief by suit in equity 
under Section 1 4915 of the Revised Statutes, (Sec. 63 of 
Title 35 of the Code of Laws of the United States of 
America) as amended, and avers: 


2 1. That Silica Products is a corporation organ¬ 

ized under the laws of the State of Delaware, and 
lias offices in the City of Kansas City, County of Jackson, 
and State of Missouri, and that the said Commissioner of 
Patents is, as such, an inhabitant of the District of 
Columbia; 

2. Heretofore to wit, before the 7th day of February, 
1930, Roy Cross, then a resident of Kansas City, in the 
County of Jackson, and State of Missouri, believed him¬ 
self to be and was the first, sole and original inventor of 
an improvement in Oil Well Drilling Fluids and Method 
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of Using Same, and on January 25, 1932, he Applied to 
the Commissioner of Patents, in due form of law, for a 
United States patent thereon. The invention of Roy Cross 
was new, useful, not known or used by others in this coun¬ 
try before his invention thereof, not patented or described 
in any printed publication anywhere before his invention, 
or more than two years before his application aforesaid, 
not in public use or on sale in this country for more than 
two years before his application, not patented in any for¬ 
eign country by him or his legal representatives on an 
application filed more than one year before his skid appli¬ 
cation in this country, and not abandoned; 

3. Heretofore to wit, on the 25th day of January, 1932, 
Roy Cross, being the inventor as aforesaid, mad^ applica¬ 
tion to the Commissioner of Patents for Letters Patent 
of the United States for his said invention, in due form 
of law, and therein did particularly point out and dis¬ 
tinctly claim the art, method, process, composition and 
product constituting his invention or discovery, and that 
said application was given Serial No. 588,678 by the Com¬ 
missioner of Patents; 

4. That said Roy Cross duly prosecuted his kforesaid 
application and claims before the said Commissioner of 

Patents, and in the course of such prosecution 
3 clearly defined, delimited and pointed ou^ in the 
claims thereof his invention aforesaid; 

5. That claims 1, 2, 3, 4, 5, and 6 of said application were 
erroneously rejected upon the proceedings thereunder be¬ 
fore the Examiner, which rejection was erroneously made 
final; that thereupon appeal was taken by the said Roy 
Cross to the Board of Appeals, and claims 1, 2, 3, 4, 5, and 6 
were presented for consideration by the said Board; and, 
the said Board having heard the same, on the llt^i day of 
November, 1932, erroneously affirmed the decision of the 
Examiner rejecting claims 1, 2, 3, 4, 5, and 6; and that no 
appeal from said decision has been taken to the Court of 
Customs and Patent Appeals; 

6. That the said application of Roy Cross was assigned by 
written assignment bearing date of January 22, 1^)32, and 
was recorded in the United States Patent Office January 25, 
1932, at Liber M 151, page 207, to the plaintiff vflio now 
owns it and all right and title under it. 
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7. That the Commissioner of Patents has refused and 
still refuses to grant Letters Patent upon the aforesaid ap¬ 
plication of Hoy Cross for the invention embraced in the re¬ 
jected claims thereof; that plaintiff is lawfully entitled 
thereto; and that plaintiff is the sole owner of all the right, 
title and interest in and to the said invention and in and 
under the said application and any patent issued thereon; 

Wherefore, plaintiff brings this bill under and in ac¬ 
cordance with the provisions of the statute in such case 
made and provided, and respectfully prays your Honors: 

(1) To adjudge and decree that plaintiff the Silica Prod¬ 
ucts Company is entitled, according to law, to receive 

4 Letters Patent of the United States for the afore¬ 
said invention of Roy Cross, as specified and par¬ 
ticularly pointed out and distinctly claimed in his applica¬ 
tion hereinbefore referred to, including claims 1, 2, 3, 4, 5 
and 6; 

(2) That the Commissioner of Patents be directed and 
authorized to issue such patent; 

(3) For such other and further relief as equity may re¬ 
quire and as to your Honors shall seem meet and in ac¬ 
cordance with equity and good conscience; and 

(4) That a subpoena ad respondendum, directed to the 
Honorable Thomas E. Robertson, Commissioner of Pat¬ 
ents of the United States, be issued out of and under the 
seal of this Honorable Court, requiring him to appear and 
answer under this Bill of Complaint and abide the further 
order of this Court. 

I SILICA PRODUCTS COMPANY, 
By THOS. E. SCOFIELD. 

BACON & THOMAS, 

Bv CHARLES M. THOMAS, 

Pr. G. F. SMYTH. 

HENRY L. SHENIER, 

Of Counsel. 

State of Missouri, 

County of Jackson, ss: 

Roy Cross, being duly sworn, deposes and says that he is 
President of Silica Products Company, the above-named 
plaintiff; that he has read the foregoing Bill of Complaint 
and knows the contents thereof; that the same is true of his 
own knowledge and belief except as to matters therein stated 
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to be alleged on information and belief, and as to those 
matters he believes it to be true; that plaintiff is a cor¬ 
poration, and affiant makes this affidavit and verification 
for it on its behalf and is duly authorized so to do. 

ROY CROSS. 


Sworn to before me this 2nd day of May, 1933. 

[notarial seal. ] ADA GENE JOHNSTON, 

Notary 1 Public. 

My Commission expires May 18, 1935. 

5 Amendment to Bill of Complaint. 

Filed May 18, 1933. 

To the Honorable the Judges of the Supreme Court of the 

District of Columbia, in Chancery Sitting: 

Silica Products Company, by leave of the Court in that 
behalf first had and obtained, brings this, its amendment 
to its bill of complaint against the defendant, Thomas E. 
Robertson: 

And thereupon, your plaintiff complains an|d makes 
amendment of its bill of complaint herein as follows: 

At the end of paragraph 5, insert the following: 

—That said claims 1, 2, 3, 4, 5, and 6, of said application 
are set forth below: 

1. An oil well drilling fluid having a viscosity between 80 
and 250 and total solids less than 10 per cent by weight. 

2. An oil well drilling fluid having a viscosity greater 
than 50 and total solids less than 20 per cent by weight. 

3. An oil well drilling fluid having in combination benton¬ 
ite, said fluid possessing a total solid content belo^v 15 per 
cent by weight and having a viscosity between 80 aijid 250. 

4. An oil well drilling fluid having colloidal properties, 
a viscosity between 80 and 250 and a total solid content be¬ 
low 10 per cent by weight. 

5. An oil well drilling fluid including in combination a 
colloid, a defloceulating agent, said fluid being further char¬ 
acterized by a viscosity between 80 and 250 while its total 
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dismissed with all costs of the proceedings against the 
plaintiff as provided in Section 4915 R. S. 

THOMAS E. ROBERTSON, 
Commissioner of Patents, Defendant. 

T. A. HOSTETLER, 

Solicitor of the U. S. Patent Office, 

Attorney for Defendant. 

District of Columbia, 

City of Washington, ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I 
believe to be true. 

I THOMAS E. ROBERTSON, 

Commissioner of Patents. 

Subscribed and sworn to before me this 24th day of Mav, 
1933 

[notarial seal.] G. LEYBURN SIIOREY, 

i Notary Public, D. C. 

My commission expires Oct. 13/33. 

9 Order Substituting Defendant. 

Filed September 23, 1933. 

Upon consideration of the motion filed by plaintiff herein, 
it is hereby ordered this 23rd day of September, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Thomas E. 
Robertson, formerly Commissioner of Patents. 

F. D. LETTS, 

• Justice. 

10 Amendment to Ansicer. 

Filed January 10, 1935. 

8. Further answering defendant denies that plaintiff is 
entitled to the allowance of the claims in view of the follow¬ 
ing patents and publications, viz: 
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McCullock, 1,286,043, 

Olsson, 1,442,413, 

Carmen, 1,460,788, 

Lake et al., 1,498,045, 

Kraus, 1,509,406, 

Stroud, 1,575,944, 

Stroud, 1,575,945, j 

Technical Paper No. 438, Bureau of Mines, 1928, 
pages 10, 11 and 12. 

Searle, “The Chemistry and Physics of Clays”, 
pages 232, 246-249, 282, 271 and 272. 

Uren, “Petroleum Production Engineering,” pages 
174 and 175. 

Spence, “Bentonite”, 1924, page 30. 

Knapp, “Action of Mud Laden Fluids in Wells”, 
vol. 69, page 1100. 

Bulletin 233, Bureau of Mines, “Protection of Oil 
and Gas Field Equipment against Corrosibn”, R. 
Van A. Mills, pages 73-79 (First print, Decj. 1924). 
Taylor, “The Chemistry of Colloids”, pages $ and 6, 
London, Edward Arnold, 1920. j 

“Industrial and Engineering Chemistry”, Vol. 19, 
1927, article by C. W. Davis, p. 1350. 

“California Oil Fields”, issued by the California 
State Mining Bureau, San Francisco, Calif J, Janu¬ 
ary, 1923, Vol. 8, No. 7. 


January 10, 1935. 


T. A. HOSTETLER, 

Solicitor for the Patent Office l 

Attorney for Defendant. 


Findings of Fact. 


Filed January 30, 1935. 


I. This is a suit brought under the provisions of Section 
4915 of the Revised Statutes (35 U. S. Code, Sectipn 63) 
because of the refusal of the Commissioner of Patents to 
grant a patent to the plaintiff on the application of Roy 
Cross, for Oil Well Drilling Fluids and Method of Using 
Same, Serial No. 588,678, filed January 25, 1932, as a divi¬ 
sion of a co-pending application, Serial No. 426,61$, filed 
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dismissed with all costs of the proceedings against the 
plaintiff as provided in Section 4915 R. S. 

i THOMAS E. ROBERTSON, 

Commissioner of Patents , Defendant. 

T. A. HOSTETLER, 

Solicitor of the U. S. Patent Office , 

Attorney for Defendant. 

District of Columbia, 

City of Washington, ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I 
believe to be true. 

! THOMAS E. ROBERTSON, 

Commissioner of Patents. 

Subscribed and sworn to before me this 24th day of Mav, 
1933. 

[notarial seal.] G. LEYBURN SHOREY, 

i Notary Public , D. C. 

My commission expires Oct. 13/33. 

9 Order Substituting Defendant. 

Filed September 23, 1933. 

Upon consideration of the motion filed by plaintiff herein, 
it is hereby ordered this 23rd day of September, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Thomas E. 
Robertson, formerly Commissioner of Patents. 

F. D. LETTS, 

Justice. 

10 Amendment to Answer. 

Filed January 10, 1935. 

*••*••* 

8. Further answering defendant denies that plaintiff is 
entitled to the allowance of the claims in view of the follow¬ 
ing patents and publications, viz: 
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McCullock, 1,286,043, 

Olsson, 1,442,413, 

Carmen, 1,460,788, 

Lake et al., 1,498,045, i 

Kraus, 1,509,406, 

Stroud, 1,575,944, j 

Stroud, 1,575,945, j 

Technical Paper No. 438, Bureau of Minejs, 1928, 
pages 10, 11 and 12. | 

Searle, ‘‘The Chemistry and Physics of Clays”, 
pages 232, 246-249, 282, 271 and 272. 

Uren, “Petroleum Production Engineering,'’ pages 
174 and 175. 

Spence, “Bentonite”, 1924, page 30. 

Knapp, “Action of Mud Laden Fluids in Wells”, 
vol. 69, page 1100. 

Bulletin 233, Bureau of Mines, “Protectioi^ of Oil 
and Gas Field Equipment against Corrosion”, R. 
Van A. Mills, pages 73-79 (First print, Deo. 1924). 

Taylor, “The Chemistry of Colloids”, pages j) and 6, 
London, Edward Arnold, 1920. 

“Industrial and Engineering Chemistry”, Vol. 19, 
1927, article by C. W. Davis, p. 1350. 

“California Oil Fields”, issued by the Ca 

State Mining Bureau, San Francisco, Califl, Janu¬ 
ary, 1923, Vol. 8, No. 7. 

T. A. HOSTETLER, 

Solicitor for the Patent Office, 

Attorney for Defendant. 

January 10, 1935. I 

11 Findings of Fact . | 

Filed January 30, 1935. j 

i 

I 

**#*#*« 

I. This is a suit brought under the provisions of Section 
4915 of the Revised Statutes (35 U. S. Code, Section 63) 
because of the refusal of the Commissioner of Patents to 
grant a patent to the plaintiff on the application of Roy 
Cross, for Oil Well Drilling Fluids and Method of Using 
Same, Serial No. 588,678, filed January 25, 1932, as a divi¬ 
sion of a co-pending application, Serial No. 426,61(^, filed 


.ifornia 
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February 7, 1930, for the invention specified in claims 1, 2, 
3, 4, 5 and 6, thereof. 

II. The plaintiff is the owner of the entire right, title and 
interest in and to said application, and the invention cov¬ 
ered thereby, by virtue of assignment from the said Hoy 
Cross, and is now the applicant. 

12 III. The Commissioner of Patents has refused to 


grant the plaintiff a patent upon said application, 
for the invention as specified in said claim thereof, and this 
suit was brought within six months of such refusal. 

IV. No appeal has been taken from the decision of the 
Board of Appeals refusing the patent to the United States 
Court of Customs and Patent Appeals, and no such appeal 
is pending or has been decided. 

V. The Cross application, Serial No. 5S8,678, discloses an 


oil well drilling fluid which is characterized bv the fact 


that, for the viscosities used in oil well drilling, the fluid 
contains a very small percentage of total solids. The fluid 
disclosed by this application is made by the addition of a 
small percentage of bentonite to water, or by the addition 
to water of a small percentage of bentonite treated with 
approximately 2*4% by weight of hydrated lime. This ap¬ 
plication discloses the formation of an oil well drilling fluid 
of a viscosity of from 80 to 250 by the addition to water 
of from 2 1 / 4% to 3 1 / 4% of treated bentonite or from 5% to 
6%% of untreated bentonite; the percentage of solid con¬ 
tent in the fluid thus being very small as compared with the 
best ordinary drilling muds of the prior art, which for vis¬ 
cosities of from 80 to 250 contain from 26% to 30% 
13 of solid matter and are of correspondingly high spe¬ 
cific gravity. The objects of the alleged invention of 
this Cross application arc stated to be the provision of a 
viscous fluid of low specific gravity, which prevents the 
loss of the liquid into porous formations through which the 
well is drilled, provides a fluid which has lubricating prop¬ 
erties both to the circulating pump and drill bit; provides 
a corrosion inhibiting fluid; a fluid which is not easily gas 
cut, and one which has a relatively greater specific heat than 
the ordinary^mud-laden fluid used; a fluid which has a rela¬ 
tively smaller percentage of solids than mud-laden fluids 
heretofore employed and one which serves to maintain, 
without loss of circulation, a head of liquid above the gas in 
the well, thereby reducing to a minimum the probability of 
gas pressure blowing out the liquid head. 
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VI. The invention specified in the rejected claim^ of said 
Cross application, Serial No. 588,678, consists of an! oil well 
drilling fluid having a viscosity between SO and 250 and 
total solids less than 20% by weight, which is formed by ad¬ 
ding bentonite, or bentonite treated with a deflocculating 
agent to increase its gel-producing power, to water. 

VII. Natural bentonite treated to increase its gel-pro¬ 
ducing power has been widely sold by Baroid Sales Com¬ 
pany under the trade name Aquagel, under a license from 
Silica Products Company, and the sale of Aquagel hjas been 

accompanied by recommendations directing tljat it be 

14 used with water to produce a drilling fluid su^h as is 
described and claimed in said Cross application, 

Serial No. 588,678. The use of the drilling fluid described 
and claimed in said Cross application has been higlily suc¬ 
cessful, enabling the well drillers to greatly shorten the 
time required for drilling oil wells and in some cases Ito drill 
wells in formations in which previously it had been impos¬ 
sible to complete wells. 

VIII. On December 13, 1928, the said Roy Cross tiled an 
application for Letters Patent for improvements in Oil Well 
Drilling Methods, Serial No. 325,922, which disclosed Ithe ad¬ 
dition of bentonite to an oil well mud made up of c4iy and 
water and with or without added weighting material such 
as barytes. This application disclosed also the addition of 
a small quantity of Portland cement with the bentonite to 
improve its gel-producing qualities. The specific composi¬ 
tion disclosed in said application is made up of 

Mojave Mud .. 70% 

Barytes . 15% 

Bentonite . 14% 

Portland Cement. 1% 

i 

I 

All claims of this application were rejected by th<j Com¬ 
missioner of Patents as lacking in invention over certain 
patents and publications cited and the decision of the jBoard 
of Appeals of the Patent Office rejecting said application 
was affirmed by the United States Court of Custorris and 
Patent Appeals on March 8, 1932, in a decision reported at 
53 Fed. (2d) 902. 

15 IX. A patent on the Cross application, Serial No. 
588,678, for the invention as specified in the rejected 

claims, vras refused by the Commissioner of Patents on 
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the ground that the patentability of the subject-matter of 
said claims was res judicata by virtue of the decision of 
the United States Court of Customs and Patent Appeals 
in the matter of the Cross application, Serial No. 325,922. 

Conclusions of Law. 

I. The patentability of the subject-matter described in 
Cross application, Serial No. 588,67S, and claimed in claims 
1 to 6, thereof, to Dr. Cross is res judicata by virtue of 
the decision of the United States Court of Customs and 
Patent Appeals in the application of Bov Cross, Serial 
No. 325,922. 

II. The bill of complaint should be dismissed. 

JOSEPH W. COX, 

Justice of the Supreme Court 

of the District of Columbia. 

January 30, 1935. 


16 Final Decree. 

Filed January 30, 1935. 


This cause having come on to be heard, and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced, and 
submitted to the Court, upon consideration thereof, 

It is hereby adjudged, ordered and decreed this 30th 
day of January, 1935: 

I. That the plaintiff is not entitled, according to law, to 
receive Letters Patent on its application, Serial No. 
588,678, tiled January 25, 1932, for the invention of Roy 
Cross, as specified in claims 1, 2, 3, 4, 5 and 6 of said ap¬ 
plication, because the patentability of the subject-matter 
of said claims to the said Boy Cross is res judicata by 
virtue of the decision of the United States Court of Cus¬ 
toms cind Patent Appeals in the matter of the Cross 
17 application, Serial No. 325,922. 

II. The bill of complaint is herebv dismissed. 

(Signed) JOSEPH W. COX, 

J ustice. 
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From the foregoing decree the plaintiff, by its attorneys, 
in open court, notes an appeal to the United Statesj Court 
of Appeals for the District of Columbia, whereupofi, it is 
ordered that the plaintiff furnish a satisfactory undertak¬ 
ing as security for costs on said appeal in the sum of One 
Hundred ($100.00) Dollars, or, in lieu thereof, deposit 
Fifty ($50.00) Dollars in cash with the Clerk of this Court. 

JOSEPH W. COX, 

Justice of the Supreme Court 

of the District of Colu'hfbia. 


Approved as to form. 

CHURCH & CHURCH, 
Attorneys for Plaintiff. 
T. A. HOSTETLER, 

Attorney for Defendant. 


18 


Assignment of Errors. 

Filed January 30, 1935. 
**#*«• 


Now comes the plaintiff, in the above-entitled cause, and 
hies the following assignment of errors upon which u will 
rely upon the prosecution of its appeal from the decree 
of this Honorable Court, entered on the 30th day of Jan¬ 
uary, 1935: 

I. The Court erred in dismissing the bill of complaint 
herein. 

II. The Court erred in not entering a decree adjudging 
that the plaintiff is entitled, according to law, to receive 
Letters Patent on its application, Serial No. 588,678', filed 
January 25, 1932, for the invention of Roy Cross, as speci¬ 
fied in claims 1, 2, 3, 4, 5 and 6 of said application. 

19 III. The Court erred in finding that the subject- 
matter of claims 1, 2, 3, 4, 5 and 6 of said Cross 
application, Serial No. 588,678, is the same as the subject- 
matter under consideration by the LTnited States Coyrt of 
Customs and Patent Appeals in the matter of the pross 
application, Serial No. 325,922, in the decision reported at 
53 Fed. (2d) 902. 

IV. The Court erred in not finding that the issije in¬ 
volved in the said Cross application, Serial No. 588,678, 
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involved in this suit, was not, and could not have been, 
adjudicated in the Cross application, Serial No. 325,922, 
which was appealed to the United States Court of Customs 
and Patent x\ppeals. 

V. The Court erred, in matter of law, in concluding that 
it was bound bv the decision of the United States Court 
of Customs and Patent Appeals in the matter of the Cross 
application, Serial No. 325,922, and in holding that the 
patentability of claims 1, 2, 3, 4, 5 and 6 of the Cross ap¬ 
plication, Serial No. 588,678, is res judicata by virtue of 
said decision of the United States Court of Customs and 
Patent Appeals. 

Wherefore, plaintiff prays that the said decree may be 
revised and reversed. 

CHURCH & CHURCH, 
Attorneys for Plaintiff. 

Washington, D. C., January 30, 1935. 

20 Memoranda. 

February 6, 1935.—$50 deposited by plaintiff for costs on 
appeal. 

February 21, 1935.—Statement of Evidence signed by 
Cox, J. 

21 Stipulation and Designation of Record. 

i Filed February 21, 1935. 
******* 


The Clerk will please prepare and transmit to the United 
States Couijt of Appeals for the District of Columbia, as the 
record in the above-entitled cause, the following papers, 
which, it is stipulated, shall constitute the printed record 
on appeal : 

I. Bill of Complaint. 

II. Amendment to Bill of Complaint. 

III. Ans\yer to Bill of Complaint as Amended. 

IV. Order Substituting Defendant. 

V. Amendment to Answer. 

VI. Condensed Statement of Evidence. 

VII. Plaintiff’s Exhibits as follows: 
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2. Certified copy of file wrapper and contents oi| Cross 
application, Serial No. 588,678. 

22 3. Certified copy of file wrapper and contents of 

Cross application, Serial No. 325,922. j 

14. Diagram of rotary drilling apparatus. 

18. Aquagel Booklet. 

19. Sketch showing application of corrosion preventing 
mud. 

20. U. S. Patent of Mills, No. 1,421,706. 

21. Sketch of filter press layout. 

22. Farnham letter of Oct. 23, 1934, to Stanolinc^ Oil & 
Gas Co., Carlsbad, New Mexico. 

26. Aquagel Pamphlet of 1929. j 

27. Advertisement of California Talc Company. 

28. Advertisement of California Talc Company. 

29. Advertisement of California Talc Company.! 

VIII. Defendant’s Exhibits as follows: 

(A) U. S. Patent to McCulloch, No. 1,286,043. 

(B) U. S. Patent to Olsson, No. 1,442,413. 

(C) U. S. Patent to Carman, No. 1,460,78S. 

(D) U. S. Patent to Lake, No. 1,498,045. 

(E) U. S. Patent to Kraus, No. 1,509,406. 

(F) U. S. Patent to Stroud, No. 1,575,944. 

(G) U. S. Patent to Stroud, No. 1.575,945. 

(H) Publication entitled “Technical Paper No. 438, Bu¬ 
reau of Mines, 1928, pp. 10, 11 and 12. 

23 (I) Publication by Searle entitled “The Chem¬ 
istry and Physics of Clay” pages 232, 246 to 24!), 282, 

271 and 272. | 

(J) Publication by Uren entitled “Petroleum Produc¬ 
tion Engineering” pages 174 and 175. 

(K) Publication by Spence entitled “Bentonite”, 1924, 
page 30. 

(L) Publication bv Knapp entitled “Action of Mud- 
Laden Fluids in Wells” Vol. 69, page 1100. 

(O) Bulletin No. 233 of the Bureau of Mines, entitled 
“Protection of Oil and Gas Field Equipment Againsr Cor¬ 
rosion” by R. Van A. Mills, pages 73 to 79, December,; 1924. 

(P) Publication by Taylor entitled “Chemistry ofj Col¬ 
loids” pages 5 and 6, London, Edward Arnold, 1920. 

(R) Publication entitled “California Oil Fields” issued 
by The California State Mining Bureau, San Franbisco, 
California, January, 1923, Vol. 8, No. 7. 
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IX. Findings of Fact and Conclusions of Law. 

X. Final Decree, Notation of Appeal and Order fixing 
amount of appeal bond. 

XI. Docket Entry showing cash deposit in lieu of appeal 
bond. 

XII. Assignment of Errors. 

XIII. This Stipulation and Designation of Record. 

It is hereby stipulated and agreed that the following 
exhibits shall be transmitted to and considered by the 
United States Court of Appeals for the District of Colum¬ 
bia as physical exhibits, to wit: 

24 Plaintiff’s Exhibits Nos. 

4. Sample of crude bentonite. 

5. Sample of 25 grams of crude bentonite to which 75 
grams of water has been added. 

6. Sample of crushed and dried bentonite. 

7. Sample of pulverized bentonite. 

8. Mixture of 5 parts bentonite in 100 parts of water. 

9. Sample of 5 parts bentonite in 100 parts of water to 
which 5% of magnesium oxide has been added. 

10. Sample of clay in water with 5% magnesium oxide 
added. 

11. Sample of clay in water with one-tenth of 1% of 
potassium hydroxide added. 

12. Sample of bentonite in water plus one-tenth of 1 ffo 
of potassium hydroxide. 

13. Sample of bentonite and Portland cement in water. 

15. Sample of oil well mud. 

16. Sample of barytes in water. 

17. Sample of barytes in water plus Aquagel. 

23. Sample of drv Aquagel. 

i " CHURCH & CHURCH, 

Solicitors for Plaintiff. 
i T. A. HOSTETLER, 

( Solicitor for Defendant. 

Washington, D. C., February 21, 1935. 

25 Supreme Court of the District of Columbia. 

United States of America, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court of 
the District of Columbia, hereby certify the foregoing 
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pages numbered from 1 to 24 both inclusive, to be a {rue and 
correct transcript of the record according to directions of 
counsel herein tiled, copy of which is made part of this 
transcript, in cause No. 55667 in Equity, wherein Silica 
Products Company, a corporation organized under ihe laws 
of the State of Delaware, &c., is Plaintiff and Thomas E. 
Robertson, Commissioner of Patents and/or his successors 
in office, is Defendant, as the same remains upon \he files 
and of record in said Court. 

In Testimony Whereof, I hereunto subscribe m\v name 
and affix the seal of said Court, at the City of Washington, 
in said District, this 15th dav of March, 1935. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAMj, 

Qlerk. 

I 

26 In the Supreme Court of the District of Coluijnbia. 

In Equity. | 

No. 55,667. 

Silica Pp.oducts Company, Plaintiff, 

v. 

Conway P. Coe, Commissioner of Patents, Defendant. 

The above-entitled case came on for trial before Mr. Jus¬ 
tice Joseph W. Cox, at 10 o’clock a. m., Thursday, January, 
10, 1935. 

Appearances: 

Charles M. Thomas, Esq., Counsel of record fbr the 
Plaintiff, and 

Henry N. Ess, Esq., and Church & Church, by Melville 
Church, Esq., and Clarence B. Des Jardins, Esq., of Coun¬ 
sel for the Plaintiff. 

T. A. Hostetler, Esq., Solicitor and of Counsel fbr the 
Defendant. 

Proceedings . 

Opening statements were made by counsel foij both 
parties. 

2—6437# 
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(A certified copy of the application of Roy Cross for im¬ 
provements in Oil Well Mud, Serial Xo. 350,822, filed 
March 28, 1929, together with papers Xos. 10, 11, 12, 13, 18, 
and 20 in said application, was offered and received 
27 in evidence as Plaintiff’s Exhibit No. 1.) 

(A certified copy of the pending application of Roy 
Cross for improvements in Oil Well Drilling Fluids and 
Method of Using Same, Serial Xo. 588,678, filed January 25, 
1932, together with papers Xos. 2, 7, and 9, in said applica¬ 
tion, was offered and received in evidence as Plaintiff’s Ex¬ 
hibit Xo. 2.) 

(A certified copy of the abandoned application of Roy 
Cross for improvements in Oil Well Drilling Methods, 
Serial Xo. 325,922, filed December 13, 1928, including the 
amendment of November 8, 1929, another amendment of 
November 8, 1929, and the mandate and decision of the 
United States Court of Customs and Patent Appeals, in 
said application, was offered and received in evidence as 
Plaintiff’s Exhibit Xo. 3.) 


Whereupon, Dr. Roy Cross, was produced as a witness 
on behalf of the plaintiff, and, having been first duly sworn, 


testified as follows under direct examination bv Mr. Ess: 


Mv full name is Rov Cross. I live in Kansas Citv, Mis- 
souri. I am President of Silica Products Company, the 
plaintiff in this case. That is a Delaware corporation, or¬ 
ganized June 9, 1927. Its chief business is the mining, 
treating, and selling of bentonite and its products. The 
mines and processing plants of the Silica Products Com¬ 
pany are located at Osage, Wyoming, in the north- 
28 eastern part of the State of Wyoming. The Com¬ 
pany formerly owned a bentonite mine at Beatty, 
Nevada, on the California-Xevada line. 

I am a graduate of the Universitv of Kansas in 1905. I 
taught chemistry at the Medical College of the University 
of Kansas and took a post graduate course at Tulane Uni¬ 
versitv. I became connected with the Kansas Citv Testing 

Laboratorv in 190S. I am a member of the American In- 
* 

stitute of Chemical Engineers, the American Chemical 
Society, the American Petroleum Institute, and I am a fel¬ 
low of the American Association for the Advancement of 


Science. I am a member of the American Societv for Test¬ 


ing Materials, the American Society for Municipal Im- 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


19 


provements, and other societies of similar nature. I have 
been in charge of commercial, industrial, and Research 
laboratory work in the Kansas City Testing Laboratory 
since 1908. I have been connected with research wdrk, test¬ 
ing, and inspection of all types of commercial materials 
since 1906. This work included such materials as petro¬ 
leum, clays, and, in fact, all types of mineral materials. In 
the course of that work I supervised, to a more or less close 
degree nearlv two hundred thousand analyses of various 
materials, and made hundreds of anaivses of clav. I have 
been connected with the oil industry in developing numer¬ 
ous processes, including the cracking of oil, the conversion 
of heavy oil into gasoline, which operation has reached the 
proportion of many millions of barrels of gasoline ppr year. 
The process just referred to was one which I, and my 
brother, Dr. Walter M. Cross, now deceased, in- 
29 vented. That process was and is used universally by 
the refiners in this and other countries. In the past 
three years it has possibly had the largest capacity of any 
refining process, in the production of gasoline frorp heavy 
oil. 

My first accurate knowledge or contact with bentonite 
came in about 1917, when a farmer from western South 
Dakota, near the Wvoming line brought in a sack of a mate- 
rial with which up to that time I had not been familiar. I 
made a cursorv examination of this material and found that 
it was entirely different from the ordinary materials of 
that general mineral type. From that time to the present 
I have been actively engaged in attempting to develop all 
possible uses of bentonite. I have had from one to ffve men 
continuously working on such development. I have exam¬ 
ined bentonite from many localities for the purpose of iden¬ 
tifying and locating deposits in any place in the world. 
Possibly about 250 of these deposits have been examined. 
And during this examination, of course, I evolved a method 
of identifying the substance bentonite. Many of thkse de¬ 
posits purporting to contain bentonite did not contain ben¬ 
tonite at all. Many of them contained bentonite in b form 
that made their commercial value nil, occur-ing in lupips or 
pockets mixed with silica or other materials so th^t they 
could not be mined economically. The result of this exten¬ 
sive investigation was that we found that bentonitb in a 
commercial sense existed only in very limited areas. For 
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example, many materials east of the Mississippi River 

30 purporting to be bentonite were found not to be 
bentonite at all. In fact, I personally have never 

found or seen a sample of material east of the Mississippi 
River in the iUnited States which in my judgment is ben¬ 
tonite. The result was that we found that the real commer¬ 
cial deposit of bentonite, that is, of real commercial, eco¬ 
nomical interest, was the one which we purchased in about 
February, 1929, near Osage, Wyoming. We have made 
examinations! of bentonites which were found in California 
and Nevada. We owned a deposit at Beatty, Nevada. This 
deposit was worked for a considerable period of time— 
about from 1924 to about 1929—and a considerable amount 
of material was taken from this deposit. The Wyoming 
bentonite is unquestionably superior as a commercial de¬ 
posit to any other bentonite, including the California and 
Nevada deposits. That conclusion prompted the acquisi¬ 
tion of the Wyoming bentonite properties by the Silica 
Products Company. 

To identifv bentonite, it is necessarv to have some char- 
» ' * 

acteristic test. Bentonite is ehemicaliv a hvdrous silicate 

•> 

of aluminum, which under certain conditions will form a 
gel with water. The test which I evolved was to introduce 
into a test tube or bottle a given quantity of the material 
suspected to be bentonite, let us say, four grams. To this 
material was added, based on the bentonite or suspected 
bentonite, 5 per cent of magnesium oxide; in other words, 
two-tenths of a gram of magnesium oxide. To this then was 
added 100 cubic centimeters of water. Bentonite had the 
property under those conditions of forming a gel, a 

31 characteristic not present in a pure clay substance of 

any type with which I am familiar. 

Bentonite is not a claw The viscositv of elav is due 

* * * 

to the fineness of division of its particles, presenting a large 

surface. The colloidal material in clav—and there is col- 

* 

loidal material in clav—does not react to the test that I have 

given concerning bentonite. For example, as given in all 

authorities on the subject, for instance, in Searle, the clay 

substance will not form a gel, no matter how finely divided, 

with one-tenth of one per cent of potassium hydroxide, 

which is the test suggested in this particular book. It aetu- 

allv thins out. With bentonite the action is the reverse. If 
* 

bentonite is placed in one-tenth of one per cent of potassium 
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hydroxide, as suggested by Scarlc, then a gel is produced. 
This can be demonstrated vcrv easily in an ordinary bottle. 
This property in clay, which I have just described, is not a 
gel-forming property, while the property that I have de¬ 
scribed in bentonite is a gel-forming property. 

I have discovered and practiced during my contact with 
bentonite the methods whereby the gel-forming properties 
of bentonite may be stimulated or increased. The jnethods 
used consist in those corresponding to the test that I have 
just outlined. For example, we use in the test 5 pei[ cent of 
magnesium oxide. But for practical reasons, instead of 
using the alkalinitv given bv magnesium oxide, we more 
commonly use Portland cement, which is calcium jsilicate. 
There is a very good reason for that in a practical 
way. If you use magnesium oxide, it is on exposure 
to air or on exposure to weather converted \.o mag¬ 
nesium carbonate. Magnesium in that form is not Reactive 
to bentonite. If we use lime, the same thing happbns. It 
is converted into calcium carbonate and is not reactive. 
For that reason we use calcium silicate, which does not 
react to the carbon dioxide of the air, but maintains its 
power to stimulate the bentonite indefinitely, becausp, when 
used, the water reacts on the calcium silicate, or Portland 
cement, as we use it in a practical way. Then a certain 
amount of lime is freed and generated, and that lim<f reacts 
with the bentonite, although it is not in the reactive} condi¬ 
tion until water is added to the mixture. 

I have made an investigation to determine whether or not 
you can stimulate the so-called viscous properties of certain 
clays by 1 ho treatment with alkalis as just indicated. I have 
prepared some bottles to show you the relative behavior of 

matter 
This 
htonite 


these things to bentonite and to clay. To make the 
clear, I will start with the original raw material, 
sample marked Plaintiff’s Exhibit No. 4 is natural be 
as it comes from our deposit in Osage, Wyoming. It is a 
wax-like material/ That is just as it occurs in the ground. 
Ordinarily it contains from 20 to 35 per cent of moisture. 
That particular specimen, I would judge, contains, as you 
see it there, about 25 per cent of moisture, the water being 
in a semi-chemical state. 

The sample marked Plaintiff’s Exhibit No. 5, was made 
particularly to show the enormous capacity of ben¬ 
tonite to carry water. This material is in a plastic 


oo 

OO 


form there, and maintains its shape when it] 


is m- 
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verted. It carries 75 per cent of water. It swells with 
water. Water is added to the bulk of that in the per cent of 
one part of bentonite to three parts of water. The com¬ 
bination does not decrease in volume, but the volume in¬ 
creases in proportion to the two ingredients used. If that 
were dry, it would be a third or a fourth of that. That is 
what I mean by the swelling. Take first Plaintiffs Exhibit 
Xo. 4. When water is placed in this, when it is filled with 
water, it would eventually occupy the entire contents of the 
jar and be a thicker mass than Plaintiff’s Exhibit Xo. 5. 
It has the capacity for taking up physical water, but really 
does not take up water in the sense that it takes it up from 
the air. In other words, it is not hydroscopic. Liquid 
water it does take up, but not water vapor. It differs from 
lime in that respect. 

The sample marked Plaintiff’s Exhibit Xo. G is the ben¬ 
tonite from our plant at Osage, Wyoming, which has been 
subjected to a crushing and grinding operation. The ma¬ 
terial as it comes from the pits is sent through a special 
type of crusher, because of this waxy character. It is 
necessary to use a special type of crusher. It is then sent 
through a screen and into a drier, being reduced to the size 
indicated in Plaintiff’s Exhibit Xo. 6. Plaintiff’s Exhibit 
Xo. G is the material as it falls from the drying operation 
at Osage, Wyoming. We use artificial heat. We have in¬ 
direct heat, using oil fuel. There are fortv to fifty driers 
rotating in a chamber. The material passes through and 
drops out at the other end, being left in there a 
34 sufficient period of time to take out the proper 
amount of moisture, but not all the moisture. 

The sample marked Plaintiff’s Exhibit Xo. 7 is the ma¬ 
terial of Plaintiff’s Exhibit Xo. G, which has mcrelv been 
subjected to final disintegration. It has been pulverized. 
It is the form in which it is ordinarily put on the market, 
being packed ordinarily in 100-pound paper bags. 

The sample marked Plaintiff’s Exhibit Xo. 8 is a mixture 
of the material of Plaintiff’s Exhibit Xo. 7 with water in 
the proportion of five parts of bentonite to 100 parts of 
water. In other words, it makes a milkv fluid which does 
not settle out, when mixed with water in that proportion. 
The bentonite will not settle out of the water in that pro¬ 
portion. If lower proportions arc used, it will settle to 
some degree. This sample contains five parts of bentonite 
and 100 parts of water. 
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The sample marked Plaintiff’s Exhibit Xo. 9 is a 


nixture 


having’ the same ratio of bentonite to water as in Plaintiff’s 
Exhibit Xo. 8, but here there has been added 5 per cent of 
magnesium oxide. In other words, instead of being a fluid, 
it is converted into a gel. Plaintiff’s Exhibit Xo. 9 cjontains 
exactly the same amount of bentonite and the same amount 
of water as Plaintiff’s Exhibit Xo. 8, that is, there are five 
parts of bentonite to 100 parts of water. The ony differ¬ 
ence is that the gel-forming properties of Plaintiff’s Ex¬ 
hibit X'o. 9 have been stimulated by the treatment! I have 
previouslv referred to in mv testimonv. Magnesiuiln oxide 
is added in this case. A similar result is optained 

35 with calcium silicate or Portland cement, j More 
marked, in fact. 

The sample marked Plaintiff’s Exhibit Xo. 10 is exactly 
the same as Plaintiff’s Exhibit Xo. 9, except that the sub¬ 
stance used, instead of being bentonite, is the purest clay 
substance which 1 have been able to obtain. In other words, 
this shows that the presence of magnesium oxide with a 
purely colloidal clay substance does not form a gel. The 
kind of clay which is used here is the purest kind of kaolin, 
using the fine particles. In other words, it is an entirely 
different substance and reacts differently. It is not 
nous. In Plaintiff’s Exhibit Xo. 10, there are five 
of clay and 100 cubic centimeters of water, and thatj water 
and clay have been subjected to the same treatment with 
magnesium oxide as I subjected the material in Plaintiff’s 
Exhibit Xo. 9 to. In the specimen shown in Plaintiff’s Ex¬ 
hibit Xo. 10, the clay, instead of being stimulated t<j> form 
a gel, actually is thinned. This is the same clay that! I had 
before, and, in other words, its viscous propertied were 
greatly impaired, instead of being improved or stim 

The sample marked Plaintiff’s Exhibit Xo. 11 
same thing as Plaintiff’s Exhibit X'o. 10, except that i 
of using magnesium oxide, a solution containing one-tenth 
of one percent of potassium hydroxide was used. The 
purpose of using potassium hydroxide in this exhibit was 
that many of the authorities state—for instance, 

36 Searle, mentioned in this case,—that potassium hy¬ 
droxide will thin clav; that it makes a solutioh con- 

taining it quite thin; and he is right. If this sanjple is 
shaken up, the solid matter will settle out in a master of 


t elati- 
crrams 


Ulated. 
is the 
stead 


P 



24 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


fifteen minutes, I would judge. It docs not stay in suspen¬ 
sion very long. But it is quite thin. 

The sample marked Plaintiff’s Exhibit No. 12 is the same 

as Plaintiff’s Exhibit No. 11, except that instead of using a 

clay substance, bentonite, just as it occurs in the Wyoming 

deposit, is used, and, instead of forming a thin mixture, it 

actually thickens it and forms a fairlv stiff gel. In other 

words, the action of one-tenth of one per cent of potassium 

hydroxide on bentonite is entirely different from its action 
« * 

on clay. The bentonite stays in suspension indefinitely. 

There is One other sample, I believe, that might be in¬ 
structive, where Portland cement is used, and I refer to the 
sample marked Plaintiff’s Exhibit. No. 13. This is a mix¬ 
ture of five parts of bentonite and one part of Portland 
cement with 100 parts of water. This illustrates the prin¬ 
ciple used in making the product which is sold as Aquagel 
for the drilling of oil wells. We use Portland cement to 
stimulate the bentonite, and it forms a gel with bentonite. 
In this example we used sufficient Portland cement to make 
a very solid gel. It has to be struck very vigorously in 
order to break up the gel. That is not the form we sell it 
in. We sell it in the drv form, to which the Portland cement 
has been added. The Aquagel as sold is not unlike 
37 the sample, Plaintiff’s Exhibit No. 7, but when water 
is added—we add the amount of water which will 
give the desired viscosity for oil well drilling. In other 
words, this could be used directly as an agent in water- 
proofing the sand formations in an oil well. It is slightly 
high as compared to the desirable viscosity in that par¬ 
ticular case. 

(The several samples previously referred to and marked 
Plaintiff’s Exhibits Nos. 4 to 13, inclusive, were now of¬ 
fered and received in evidence as Plaintiff’s Exhibits Nos. 
4 to 13, inclusive.) 

Bentonite is not clay and clay is not bentonite. In con¬ 
nection with the investigation that I have made from time 
to time with this material and clay, I have made chemical 
analyses of bentonites and clavs. With regard to the sig- 
nificance of chemical analyses of these two materials, the 
chemical analysis in itself does not positively identify ben¬ 
tonite, for this reason: that almost all, I might say, all, 
commercial clays contain free silica, fine sand; so that that 
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silica is shown up in the general, what might be called the 
ultimate, analysis of the mixture. Therefore, while the 


clay substance, kaolin, and the colloidal matter of c. ay, does 
have a fairly specific composition, on account of the con¬ 
tamination by finely divided silica, it is not possible to 
identify material of this sort by a chemical analysis. It 
must be identified by some specific chemical test, j I mean 
bv chemical analvsis a mere determination of the 

• * i 

38 total amount of silica, the total amount of aluminum, 

the total amount of iron, the total amount 'of lime, 

and the total amount of alkalis, and so forth. Jusjt as one 

cannot identify sea water by determining the anjount of 

chlorine that is in it. That will not determine wliether it 

is sea water or not. Something more must be done. And 

that something in this case is to make specific tests for the 

characteristic of bentonite and bentonite onlv. You can 

* 

surmise that it is bentonite because of the swelling prop¬ 
erties. That is, if water is added and the solution Turns to 
a gelatinous or plastic mass, then you can suspect that it 
is bentonite. 

I have developed a test to separate this so-called viscous 
matter out of clay to determine whether it has jelling prop¬ 
erties or not. I referred to the pure clay substance in the 
specimen shown in Plaintiff’s Exhibit No. 10. That was 
kaolin in the purest form that I could get it. 


I have been acquainted with oil well drilling ev^r since 
I graduated from college. I became more or less (actively 
interested in oil well drilling about 1908, in regard to the 
identification of formations that drillers had passed 
through. Frequently they would make a contract for drill¬ 
ing a well a certain distance until thev reached a certain 
structure, and it was necessary to identify that structure. 

Colloidal clays represent those clays which contain a 
considerable amount of colloidal substance, This 


39 colloidal substance is merely verv finely divided: or- 

* * » 7 

dinarily ultramicroscopic. Being colloidal does not 
mean that it would form a gel. Colloids may be prepared 
with gold, arsenic sulphide, with sulphur, or with many 
other things; and vet thev can bv no known means be con- 
verted into a gel. Clays, likewise, in spite of the colloidal 
contents, do not react as bentonite does to form a gel; yet 
they may be colloidal. It is the jelling property of ben¬ 
tonite that is the desirable and peculiar thing in a i^iineral 
of this sort. 
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Other substances besides bentonite have gel-forming 
qualities. You can make a gel with silicon dioxide, for ex¬ 
ample, by precipitating silicon dioxide or silicon hydroxide 
with an acid into the well known water glass. In fact, water 
glass will form a gel if it has the right amount of alkalinity 
or acidity, like, for instance, aluminum hydroxide, ferric 
hydroxide—in fact, these substances are mentioned in these 
applications! You find many of those substances in clays 
of different kinds. 


The Wilmington and El Paso clays are supposed to be 
colloidal clays. They do not have the gel-forming prop¬ 
erties of bentonite. I want to make this modification, of 
course: that it is obviously possible for bentonite to exist 
in mineral substances, and those substances containing the 
colloidal material bentonite will exhibit the characteristics 


of bentonite. But bentonite has an entirely different origin 
from the clay. It is from a different type of rock. Ben¬ 
tonite comes from the disintegration of volcanic effusions 
of the type of volcanic ash, volcanic tufa, volcanic 
40 pumice, and the like. Clays come from igneous rocks 
of massive formation, such as granites, feldspars, 
and the like, which are entirely different. 


When I first became acquainted with the oil-producing 
industry possibly one of the worse difficulties encountered 
bv oil well drillers was in the caving of the wall of the well. 
At that time, at the beginning, practically, of drilling, they 
were operating by the oscillating method, that is, by the 
oscillation of a bit, the churning of a bit. It was not until 
1915, so far as my knowledge goes, that there was really 
any definite (effort to produce oil well muds. Anything up 
to that time was more or less accidental. In those cases 


where drilling had been done by the use of water, they 
used clear water. There was a notable exception in the 
use of oil well mud back in 1911 at Spindle Top. Rotary 
drilling was carried out at Spindle Top, as I understand 
from reading about the matter. I have no personal ex¬ 
perience of lit. It consisted there in drilling with clear 
water. Spindle Top is in the southeastern part of Texas, 
the original oil field in Texas, near Beaumont. 


The drawing which has been marked Plaintiff’s Exhibit 
Xo. 14 is a diagram of a rotary drilling rig showing the 
course of the circulation of the oil well mud in the oper¬ 
ation, and also showing the general character of the forma- 



SILICA PRODUCTS CO. VS. CONWAY P. COE. 


tions and the structures. This drawing portrays th^ course 
of the circulation of the oil well mud. The oil welj mud is 
circulated by means of a special slush pump or mud 
41 pump, as indicated here (indicating). Tilts picks 
up the prepared mud of the desired viscosity from 
the mud pit and forces it down through the holl<j>w drill 
pipe to the bottom of the well, where it reaches the bit, 
passes out through the eyes or perforations in thje bit to 
the drilling face, carrying with it the particles disintegrated 
from the drilling face, carrying up the particles, bV reason 
of the velocity of the pump and the viscosity of the fluid, 
outside of the drill pipe between the casing and the drill 
pipe, back into the mud pit, the cuttings being allowed to 
separate there in the same pit, with or without the; use of 
screens, and then being recirculated as indicated originally. 

Originally the purpose of an oil well mud was primarily 
a conservation measure, to prevent the waste |of gas 
primarily. In the old drilling method with cable too|ls, with 
the bit churning up and down, when a formation was 
reached, for example, such as indicated here (indicating), 
and if there was nothing to hold back that pressure, the 
gas would blow out. The purpose of the mud originally, 
therefore, was to build up sufficient head to make a mud 
of the highest possible weight to prevent that gas blowing 
out. By that I mean that with the water and the mud, and 
having the mud of the highest possible weight, yog would 
exert the greatest possible pressure against the pressure 
that was in the well. 


Before they used the present method they got the dirt 
out of the well bv a long bucket or bailer that was intro- 
duced down into the well to pick the dirt up. Then 
42 they pulled it out and dumped it. It held possibly 
from 100 to 200 gallons of material, a typical one. 
The cuttings broken off from the face of the liolC were 


elevated out intermittently. They did not do that 
the bit was in the hole, the bit was withdrawn. 

Referring to Plaintiff’s Exhibit No. 14, in addition 


while 
to the 


pressures of gas, other difficulties, of course, were encoun¬ 
tered in oil well drilling. There were, for instance, serious 
difficulties due to the caving of the formations. When the 
bit had reached, let us say, a formation of shale which was 
subject to disintegration by the action of water—there are 
many such shales, that are not, incidentally, bentonite, and 
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have not the properties of bentonite—when water touches 
them, they tend to spall or break off in pieces. Of course, 
that causes a falling of that shale into the hole; and if 
there is a great length of that matter to be penetrated, then 
the hole cuts in to such an extent that it is impossible to 
get through, i That is occasioned by water. So it became 
apparent that the thing to do was to waterproof that forma¬ 
tion against the ingress of fresh water. Even salt water 
may come out of this shale; but when mud is made up, it 
is ordinarily made up of fresh water. But any kind of 
water might cause this disintegration. So that the prob¬ 
lem was to maintain that formation in its original condition 
so that the water would not react on it. And the way to 
prevent water from reacting on the formation was to keep 
water out. iSo that essentially it became a problem of 
waterproofing. I believe that that is one of the most im¬ 
portant difficulties to overcome in the drilling of oil 
43 wells.! If you cannot remove that difficulty, it is 
not possible to penetrate the formation, and the well 
might be lost. When thev originallv had oil well muds, the 
theory in using those muds was that the mud would form 
a cake along the side wall of the well. One of the purposes 
of the original mud was to build a thick wall on the forma¬ 
tion so that the water would not penetrate. The theory 
was to use a thick, heavy mud. The general idea was that a 
thick, heavy mud would plaster up the wall better than a 

thin mud and therebv render the side walls as nearlv im- 

• * 

pervious as possible to the entrance of water, and thereby 
eliminate the disintegration in the shale and other forma¬ 
tions, as I have indicated. 

There were difficulties as to gas pressures. The difficulty 
as to gas pressures, to overcome which attempts were made, 
were met with bv reason of using a heaw mud. Even that 
difficulty, however, was not caused bv the lack of livdro- 
static head in the water, but was caused when, for instance, 
a formation, let us say, such as this (indicating) was en¬ 
countered: and water or fluid, instead of returning to the 
surface of the ground, went out into the formation. The 
result was that any gas pressure encountered did not have 
to meet the hydrostatic head or the resistance of the entire 

column of fluid. Even ordinarv water would have been 

* 

sufficient to hold it back. The problem then became not a 
problem of developing a heavy mud, but of holding any 
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kind of mud in the hole. That is what the oil well drillers 
commonly call maintaining the circulation of the 

44 fluid. Where vou do maintain circulation of the 
fluid, the hydrostatic head of the fluid is most usually 

sufficient to combat the usual gas pressures encountered in 
the well; with the bare exception that, if a gas pressure is 
encountered which is in excess of the pressure exerted by 
the hydrostatic head of the water alone. So in most eases, 
there is no necessity for carrying unnecessarily g large 
amount of weight, a large amount of suspended majtter, in 
the drilling fluid. It is to be avoided unless those conditions 
are met where the gas is considerably in excess of the 
normal hydrostatic pressure when the hole is full of water, 
and those conditions are not often encountered. They 
are in fact the exception and not the rule. Those (condi¬ 
tions might be peculiar to one oil field and not apply to 
another oil field. 

The difficulty in using this thick mud cake on the side 
of the well was that when a thick mud cake is built up on 
the side of the well, in the first place it is an indication that 
the water is not being sealed off. Otherwise the thick cake 
would not be there. If the cake were impervious to jwater, 
there would be no further circulation back in the formation; 
and, of course, the circulation would stop and no morje cake 
would be built. A thick cake, therefore, means that the 
material is going into the formation and is not prbperly 
sealing the wall. In the second place, it is filling the! space 
and building a large amount of material which eventually 
is liable to slough off, and is liable to so constrict the hole 
that it is impossible to withdraw the tools. I mean by con¬ 
stricting the hole that the hole will be filled 'up or 

45 practically filled up by this cake. That is, around the 
wall of the well, where the mud comes back ohtside 

of the drill stem. It is also true that it may pack up against 
the drill stem in the same way. The bit being largjer, of 
course, it could not be withdrawn if that material got 
packed in there. Then it would fill the hole and freeze the 
bit. When there is a caving, you have lost circulation, that 
is, vou can have lost circulation with a caving. Lost eircu- 
lation does not result from a complete choking up bf the 
space around the bit. Loss of circulation ordinarily rjieans 
that water is going out into the formation instead 6f re¬ 
turning to the top of the ground. In other words, Vater 



30 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


is going out into the formation and you don’t get it back. 
The circulation is said to bo restored when the mud re¬ 
appears at the surface. It is the return of the mud-laden 
fluid from around the drill pipe which is spoken of as 
restoring the circulation. The same thing would result if 
the earth caved in around the bit. It might completely 
occlude the hole. 


I have here a typical oil well mud that was used in the 
earliest history of drilling muds. The sample marked 
Plaintiff’s Exhibit Xo. 15 is a typical oil well drilling mud 
containing possibly 25 per cent of solid matter. The drill¬ 
ing mud is not suspended in the water in the specimen that 
I have here. It has been standing for several days, and 
possibly looks a little worse than it ordinarily would. If 
I should shake it up, it would become mixed. That 
46 can be shaken up and be thoroughly mixed. The 
difficulty with that mud, as shown by Plaintiff’s Ex¬ 
hibit Xo. 15, is that it contains too much solid matter. It 
built too much wall and did not waterproof the wall of the 
hole satisfactorily. 


The next development in relation to the point at issue 
was in suspending the materials used in making a heavy 
mud, preventing these muds from separating out, and 
particularly when lieavv material or heavy clavs or anv 
other local material was used. I made a study of that 
problem and concluded at that time that something should 
be done to maintain the mud in the condition that would 


prevent separation of the heavy materials, as heavy mud. 
Also, I reached the conclusion that I thought something 
must be done to waterproof the wall of the well without 
any regard to the solid matter, as I felt that in most cases 
a large amount of solid matter in an oil well mud was ab¬ 
solutely undesirable. It was apparent that what was 
wanted in most cases was merely a sealing off of the forma- 
tion so that the water would not be lost: so that there would 


not be any loss of circulation or any building up of a large 
amount of wall. 


Ordinarily the weight of the mud is not the important 
factor. At times it is very important. When I speak of 
the weight of the mud I mean the specific gravity of the 
mud, or the weight per gallon. It all means the same 
thing. The percentage of solid matter is the same as the 
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specific gravity. When we speak of the percentage 

47 of solids, we mean the percentage by weight, j Really 
both of them may occupy the same space when the 

mud is weighed. If you have 25 per cent of solids, it| would 
be by weight, whether that is ordinary clay or whether it 
is barytes. We have the same percentage by weight! there, 
and it would increase the specific gravity to the same per¬ 
centage. The difference is this: If barytes are ised, I 
believe it would be a more fluid mud and have a higher 
percentage of barytes than is possible with clay. 

Bv the Court: 

* 

Q. What I am thinking about is this: Specific gravity, 
I think, is where you compare the weight of a certain 
quantity of material with that of water. If you were to put 
in a light clay, having weighed the clay, and it being sus¬ 
pended in there, if you should then take out another Volume 
of the same size and weigh it, it might not be increased 
practically at all. A. It would be increased in exadt pro¬ 
portion to the amounts that I read about, because the clay 
does not go into solution at all. It is there in a physical 
condition. 

The clay displaces water and increases the bulk the 
water in the proportion of its own volume. It do^s in¬ 
crease the bulk of the water. In other words, if you have 
100 cubic centimeters, expressing it in coinmon 

48 terms, and we added to that 25 grams of clay, we 
would have 110 cubic centimeters of solution. The 

volume would be increased 10 per cent in proportion to 
the specific gravity. In other words, the water having a 
specific gravity of one, the clay approximately two ^md a 
half, if you use 25 per cent, then you have only 10 peij* cent 
by volume increase as indicated by the relation tb the 
water. Now, if you take some higher specific gravity! sub¬ 
stance, we have a less increase in volume. In other words, 
if vou take barvtes and vou have 100 cubic centimeters of 
water, and you have, let us say, 42 grams of barytesj that 
42 grams would increase the volume the same amount that 
25 grams of clav would increase it. 

Q. It would increase the volume the same amount is its 
weight would be? A. The percentage by weight would be 
greater. 
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Q. The weight would be greater with no increase in 
volume? A. Yes. That is true. 

Q. I mean, if clay was put in which would weigh about 
the same as the water would weigh, of course, even if it 
didn’t increase the volume of the water, it is bound to 
increase its weight; and, if this did increase its volume, it 
would not increase the specific gravity at the same time? 
A. But if clay having the same specific gravity as water 
were added, if there is such a clay, there would be 

49 no change in the specific gravity. It would be there 
in the physical condition, and there would be no 

change at all. 

The first use I made of bentonite in an oil well drilling 
mud consisted in merely adding bentonite to known muds, 
existing muds. The idea was primarily that of suspension. 
In other words, to illustrate the samples, Plaintiff’s Ex¬ 
hibits 16 and 17 are two bottles which contain exactlv the 
same amount of barytes. In Plaintiff’s Exhibit Xo. 16 
nothing but barytes is used. In Plaintiff’s Exhibit No. 17 
the same amount of barytes, plus 10 per cent of Aquagel is 
used. In other words, in this case the primary purpose is 
to suspend the barytes and prevent it settling out. For 
example, these samples have been standing for many days, 
and the barytes has separated out fairly completely in this 
one (indicating) and in the other sample, while there is 
some slight settlement, it is apparent that it is not very 
great. I ant referring to Plaintiff’s Exhibit Xo. 16 as the 
sample which has the barytes in water, and to Plaintiff’s 
Exhibit Xo. 17 as the specimen which has the same amount 
of barytes as Plaintiff’s Exhibit X"o. 16, but to which has 
been added 10 per cent of Aquagel. 

Aquagel is a trade-mark name, owned by the Silica Prod¬ 
ucts Company, for bentonite that has been treated in special 
manners. For example, the Aquagel which the Silica 
Products Company furnishes to the Baroid Sales Company 
contains sufficient cement to give the optimum amount of 
gel formation to the bentonite. It refers to the dried 

50 product, and is so marked as Aquagel on the bags. 
This Aquagel is the bentonite contained in Plaintiff’s 

Exhibit Xo. 17. 

In my investigations I have found that bentonite had 
waterproofing qualities. Bentonite makes a composition or 
a material such as sand or a piece of Portland cement or 
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the elav lining of an irrigation ditch or whatever it is made 
of, makes it waterproof by reason of the production of a 
gel in the surface interstices of the material to bej water¬ 
proofed, and this gel stops the further ingress ofj water. 
I found that this function might be utilized in oil w^ll drill¬ 
ing, based on the fact that I was using it for certain other 
purposes—in concrete for example—and that in my 
original experience with materials used in oil well drilling 
I found that it would be useful under certain conditions. 
When the Aquagel and water mixture reaches the surface 
of the sand or sandstone under the head of pressure of the 
column in the well, there is a tendency for it to pu?fh back 
into the formation, because in most cases the hydrostatic 
pressure of the liquid in the hole is greater than any pres¬ 
sure in the formation. So the water tends to pa^s back 
into the formation. In the interstices of the sand at the 
surface of the wall of the hole the gel tends to posh be¬ 
tween the particles; and, if the proper viscosity is selected 
then, it offers resistance to that pressure. In offering that 
resistance it is sufficient to overcome the differential be¬ 
tween the normal pressure in the formation arid that 
51 caused bv the hydrostatic head. In addition to that, 
there is another effect. In salt water sand tliere is 
an additional reaction often in that the salt water tends, in 
the case of bentonite, to increase the strength of die gel. 
It is a fact that, in a normal condition, the hydrostatic head 
or weight of the water is sufficient to overcome any normal 
pressure encountered in the well, so that you do not have 
any impediment in so far as pressure is concerned. What 
bentonite or Aquagel actually does in waterproofing the 
side walls of the hole when used in an oil well drilling fluid 
is that it forms a seal of gel of bentonite on the side \yall of 
the hole. That is a very thin seal. A very small fractjion of 
an inch. From a tenth to a thirtieth of an inch ordinarily. 

I * 

The mud that is used on the wall is commonly built Sup in 
the order of an inch in thickness, and then would not give 
the same result that the Aquagel would give. Thi$ thin 
coating of bentonite which is built up on the side w^ill of 
the well is practically impervious to water. 

When gas pressures are encountered in oil wells in Excess 
of the hydrostatic pressure, then it is very important and 
necessary to make the mud as heavy as possible. The re- 

3—6437a 
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suit of our study and investigation as to how to accomplish 
that purpose is that the best method there is to carry a mix¬ 
ture of barytes and Aquagel, using it to make the mud. 
Barvtes is the mineralogieal name for natural barium sul- 
pliate as it exists in nature. Its high specific gravity is an 
inherent property of the material. As found ordi- 

52 narily it has a specific gravity of about 4.3. It varies 
both wavs slightlv. Other materials such as hematite 

and barytes (containing galena have been utilized by me in 
oil well drilling muds. I conceive the purpose of using ben¬ 
tonite or Aquagel in connection with the barytes being 
merely as a suspending agent. That was my original con¬ 
ception. Subsequently, in what we designate Case B here, 
the conception of the use of barytes and Aquagel or benton¬ 
ite as there disclosed, was purely for the purpose of water¬ 
proofing as a means of getting certain practical advantages 
that follow from that waterproofing, when we have high gas 
pressures. Of course, then some weight must be put in to 
hold back the gas and in so far as possible obtain any of the 
inherent gel properties of the bentonite. 

Referring to Plaintiff's Exhibit Xo. 3, the file wrapper 
of application, Serial Xo. 325,922, filed December 13, 1928, 
which we have designated in these proceedings as Case A, 
the invention contemplated by that application, in short, 
relates to the conditioning of oil well muds as then existing 
by the use of bentonite gel or other gels for the purpose of 
preventing segregation of the elements of the mud, pri¬ 
marily. That application and the claims therein contained 
do not contemplate the use of bentonite as a waterproofing 
material. It is not used in a method that would make it 
effective for waterproofing. This application and the claims 
therein contained do not contemplate the use of a dry mix¬ 
ture in an oil well drilling mud of bentonite and barytes 
in so far as the use of that material for waterproof- 

53 ing and weighting purposes jointly are concerned. 
It is used as a suspending agent. That application 

does not in any way contemplate or cover the use of ben¬ 
tonite and water as an oil well drilling fluid as is set forth 
in Plaintiff’s Exhibit Xo. 2, being application, Serial Xo. 
5S8,67S, which we have designated in this case as Plain¬ 
tiff’s Case C. That is not contemplated in the invention. 
The specification in this case, that is Serial Xo. 325,922, 
sets out an example of a mixture on page 5 which refers to 
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the use of existing weighting materials together witih a sus¬ 
pending material. The mixture set out is as follows: 
Mojave mud, 70%. 

Barytes, 15%. 

Bentonite, 14%. 

Portland Cement, 1%. 

The purpose of using bentonite there was to suspend the 
barytes and the mud. 

Referring to Plaintiff’s Exhibit Xo. 2, Plaintiffj’s Case 
C, in short, the invention there described has to ilo with 
the waterproofing of the formation in an oil well bjy using 

a gel of certain limited viscositv and a certain solid content 

0 # # 1 

so that this waterproofing effect might be obtained The 
title of the application is for improvement in 0^1 Well 
Drilling Fluids and Methods of Using The Same. |Bv the 
use of the invention described in Case C it is possible to 
use or produce an oil well circulating fluid of the desired 
viscositv range, vet having a lower solid content than anv 
oil well drilling fluid heretofore known. The composition 
of matter used in Case C is light. It is substantially 
54 lighter than anv oil well drilling mud heretofore 
known. This light fluid which I have just described 
can be used as a practical matter in oil wells wh^re gas 
pressures and other normal drilling conditions are Encoun¬ 
tered, because, except in those cases where unusual gas 
pressures are encountered, for example, where tjie gas 
pressure is substantially in excess of that of the (hydro¬ 
static pressure, this fluid serves to thoroughly close the 
pores of the sand which might occasion loss of circulation, 
without building up any substantial thickness of c^ike on 
the wall of the well, and, as a result, circulation njiay be 
maintained without blowing out the gas and mud (unless 
the gas sand contains a sufficiently high pressure. Iij other 
words, this film of bentonite on the side walls of the hole 
waterproofs the wall, prevents caving and blow-outs, and 
enables us to maintain circulation. 

Referring to Plaintiff’s Exhibit Xo. 1, application Serial 
Xo. 350,822, filed March 28, 1929, which has been designated 
in this case as Plaintiff’s Case B, the invention there 
described is for a dry composition of matter comprising 
heavy weighting material together with a suspending gel 
and suitable for making a heavy oil well drilling fluid 1 The 
purpose of that material is to supply a ready-macje dry 
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composition suitable for making a heavy oil well drilling 
mud. Compounding the material before it is used in the 
oil well drilling mud insures using the material so it will 
not be misused. That is, the requisite amount of suspend¬ 
ing material is already added. In other words, it is 

55 ready for mixing. The mixing of the material prior 
to the time of use enables us to thoroughly disperse 

the bentonite in the barytes, or, vice versa, the barytes in 
the bentonite. The two are ground or mixed together. The 
advantage of that is that it prevents any segregation of 
either material, which would impair the value of the ma¬ 
terial. It is desirable to avoid having pockets of barytes or 
of gel when it is used for suspending purposes. In other 
words, the barvtes and the bentonite bv this mixing are 
intimately mixed together and uniformly mixed. 

The invention in Case C is not in any way contemplated 
in Case B. They are separate and distinct. As a matter 
of fact they are exact opposites of each other. One is for 
a verv heavy material, used for making a very heavy drill- 
ing fluid. The other is for a light material, used for making 
a very light drilling fluid, and one which contains a lower 
percentage of solids and a higher percentage of Aquagel 
or bentonite gel than has heretofore been known. None of 

the inventions set forth in Case B or Case C are in anv wav 

* » 

covered bv the invention disclosed in Case A or disclosed 
in Case A. Case B has to do with a dry composition of 
matter of rather specific and definite composition. Case 
C has to do with a light-weight drilling fluid. There is 
nothing in Case A relating to the use of a light-weight 
drilling fluid. In fact, the example which I stated in my 
testimony a: while ago disclosed the use of a heavy drilling 
fluid. Referring to Case A, the specific mud referred to 
sets out the percentage of components of the dry 

56 mixture, but this mixture is of such character that it 
would not be possible to make a mud from that mix¬ 
ture having a weight of less than 25 per cent of solids. Case 
C calls for a mud haying in all instances a total solid con¬ 
tent of less than 20 per cent by weight. The drilling fluid 
disclosed in Case A would have a solid content five times 
as great as the drilling fluid disclosed in Case C, having 3 
per cent of solids or 5 per cent of bentonite gel. The drill¬ 
ing fluid of Case B would have a solid content much greater 
than thirty parts by weight in all instances, whereas that 
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of Case C would have a solid content below 20 percent by 
weight in all instances. In other words, the inventions are 
for directly opposite purposes. The solid content c|f an oil 
well drilling mud such as disclosed in Case A, having a 
viscosity of 12 centipoises would in all instances l|>e more 
than 25 per cent by weight. It would vary according to 
the exact composition used. But in this particular instance 
it would be in the neighborhood of, as I remembei*, about 
35 per cent by weight. In the fluid of Case C it would be 
nearer, for example, 4 per cent. 

The Silica Products Company has been engaged iin min¬ 
ing, processing, and selling this product Aquagel for use 
in oil well drilling since November, 1928. That product 
has been distributed through the California Talc Company 
of Los Angeles, California, which is, at this time, jthe ex¬ 
clusive distributor of that product for oil w0ll pur- 
57 poses. In the latter part of 1928 and in 19^9 they 
distributed only in California, but since the latter 
part of 1929 the distribution has been made exclusively by 
the California Talc Company of Aquagel for oil well drill¬ 
ing purposes. The distribution was taken over by th[e Cali¬ 
fornia Talc Company in 1930. The officers of that co|mpany 
with whom I first discussed the use of Aquagel in <}il well 
drilling were Mr. R. W. Glendinning, Mr. C. E. Safnpson, 
and Mr. Ralph Sperry. It is my understanding thift they 
were officers of the California Talc Company although I 
don’t know whether Mr. Sperry was an officer or noil. The 
original contract with the California Talc Company was 
negotiated in the early part of 1929, and put into a formal 
contract in February, 1929, the contract being negotiated 
with Mr. Sperry and Mr. Sampson, chiefly. 

I cannot give you the exact date after that before there 
was a change in the official personnel of the California Talc 
Company. Sometime in the latter part of 1929 Mr. (jreorge 
L. Ratcliffe took charge of the California Talc Conkpany. 
He is the gentleman who sat here at the left of Mr. 
Bruninga throughout the trial of Harth against Coe, which 
preceded this case in this division. He is the gentleman sit¬ 
ting at the left of Mr. Bruninga now. I had frequent dis¬ 
cussions with Mr. Ratcliffe about the use of this material in 
oil well drilling. I know of the Baroid Sales Corqpany. 
They sell Aquagel. Mr. Ratcliffe is connected witlji that 
company although I do not know his official position,! but I 
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believe he is president. The National Pigments and 
5S Chemical Company of St. Louis, is interested in the 
Baroid Sales Company. Baroid Sales Company has 
the exclusive sale of our product Aquagel for oil well drill¬ 
ing purposes, under the name of Aquagel, which is a trade¬ 
mark name registered in the Patent Office. Baroid Sales 
Company have advertised this material Aquagel extensively 
through the usual advertising mediums, such as magazines 
and papers and scientific journals. 

The 40-page bulletin, which is marked Plaintiff’s Ex¬ 
hibit No. 18, and is entitled “Aquagel Drilling Mud Hand¬ 
book' ’ was gotten up by the Baroid Sales Company, 37 
Jackson Street, Los Angeles, California. The bulletin con¬ 
tains technical and sales matter relative to the use of 
Aquagel for use in drilling mud. I cannot say as to all of 
the information contained in this handbook but much of it 


was furnished by the Silica Products Company. I im¬ 
parted such information as I had to Mr. Ratcliffe, an of¬ 
ficial of the California Talc Company and of the Baroid 
Sales Company, that is, information pertaining to Aquagel. 
Referring to page 35 of Plaintiff's Exhibit 18, and the 
statement therein contained, which reads as follows: 


The raw material which enters into the manufacture 


of Aquagel is mined in our own mines in California and 
Wyoming, shipped to our own plants in Los Angeles and 
Osage, dried, pulverized, treated to render its colloidal 
properties active and packed in 100-pound 5-plv 
59 paper sacks for shipment. It is guaranteed abso¬ 
lutely uniform, being manufactured under careful 
laboratory supervision and control.” 


The Baroid Sales Company has a plant in California, 
but not in Wyoming. I don't know who owns the plant in 
California, but either they or the California Talc Com¬ 
pany. The bentonite that is mined by California Talc Com¬ 
pany in California, or Nevada, or other places, that is the 
material that they do not procure direct from the Silica 
Products Company, is obtained by them in California and 
manufactured in Los Angeles. They pay Silica Products 
Company royalty on that material that they so mine and 
sell. Referring to the last statement in this booklet which 
reads as follows: 
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“Aquagel is manufactured and its use licensed under 
trade marks, patents, and pending patents of the Silica 
Products Company, Kansas City, Missouri.” 

This booklet is marked “ Copyright 1931”. 

i 

Under cross-examination bv Mr. Hostetler the witness 
testified further as follows: 

Bentonite is not classified as a clay. It is not a cllav. In 
the textbooks that treat of clays bentonite is noil to my 
knowledge classed as one of the clays. Some booths refer 
to it as a clay-like material. I do not know of any publica¬ 
tion that makes any statement that bentonite is not a clay 
and is not classified with the clays, except our own publica¬ 
tions. 


GO 


In this mud-laden fluid, it is the colloidal material 
of that character which can be converted in jo a gel 
which seals the walls. The difference in the operation of 
this colloidal material and a gel in the mud-laden fluid is 
that a colloidal material in the general sense may be a ma- 
ferial which is as fine as water, but all the particles and 
liquid will pass out into the formation and would ctifer no 
waterproofing effect. In other words, if you take colloidal 
gold or even a thin solution of barytes, if very thin, it would 
act like water and would not seal the wall. 

I have never actually drilled an oil well, and have super¬ 
vised the mixing of a drilling mud onlv in a broad sense. 
I never have actually had direct supervision of drilling 
mud in any way. I personally have never supervised the 
drilling of any oil well except in a general way, that is, in 
setting forth the proper mixtures and percentages, based 
on knowledge of materials and laboratory experiments. I 
might state in that connection, Mr. Hostetler, that jl have 
had an organization of many dozens of engineers many 
times; and, while I have built many refineries, 250 refiner¬ 
ies, designed in the laboratory, I have always had engineers 
to go out and take care of that work. My specialty was 
not more in the refining end of the oil business. Mv first 
work was in connection with production. 

The real difference between a colloidal material and a 
gel is that a colloidal material is a generic term. It in¬ 
cludes certain types of gels. We have colloidal gels, and 
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we have colloidal materials that do not gel. There 
bl are some clays that contain both the colloidal ma¬ 
terial! and gel. There are some clays that contain 
colloidal material. Xearlv all of them contain colloidal ma- 
terial, but I know of no pure clay substance that has a col¬ 
loidal gel of the type of the bentonite gel. The peculiar 
properties of gumbo are due largely to the organic matter 
contained. We have organic colloidal matter, such as 
ordinary glue, which is a colloidal matter, an organic col¬ 
loidal gel. As to whether I would classify gumbo as a low 
grade of elav or a high grade of clav in relation to mud- 
laden fluid, it would have fairly good properties as a mud¬ 
laden fluid, to put in as the mud. As a class gumbo does 

not have anv definite characteristics. There are manv 
• •> 

varieties of gumbo. It is rather a generic term. To me 
“gumbo'’ means a material with a clay base, usually 
abounding in free silica, which contains organic matter; and 
its colloidal properties are due largely to the presence of 
the organic matter. The various gumboes differ in the per¬ 
centage of colloidal matter. Clavs varv greatly too, in 
that regard. The pure bentonite substance, naturally, will 
be found mixed in other substances. It can be washed into 
soil containing largely silica. It can be washed into sand. 
But the material bentonite in there is the same. You could 
separate bentonite from the mass in which it is found more 
easily, I think, than you could barium sulphate. But it 
would not be a practical matter to do it. You could not 
separate it in such a way as to say “This product is ben¬ 
tonite separate and apart from all impurities that 
62 may be in it You could not get a 100 per cent sep¬ 
aration. But you can get very close to it. You can¬ 
not get a 100 per cent separation any more than you could 
get a 100 per cent separation of barium sulphate from 
barytes. Barytes is a natural substance with impurities. 
It has as its basic material barium sulphate. Bentonite is 
a specific material with impurities. But it is basically and 
predominantly bentonite. 

Under further examination by the Court the witness 
testified as follows: 


What I mean by drilling fluid is the liquid that is pumped 
into the well. It accumulates in the tank on the outside, 
and is shown there on that diagram in the tank. It has in 
it the cuttings of the well. To carry the cuttings out is 
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the original purpose of the drilling fluid, and to deposit 
them on the outside, and that leaves the fluid to be jumped 
back into the well over and over again. Naturally, there 
are changes in the composition being made by soluble sub¬ 
stances or such substances as happen to accumulate in 
there from the cuttings. Some of the things that are put in 
there are gradually taken out by the same process. Of 
course, the idea of the invention is that this light fluid 
should be maintained as nearly as possible as a pure, 
watery Aquagel drilling fluid with a minimum amount of 
inflowing solids that may gain access to it in the operation. 
The more solids accumulate in it, the less valuable the 
fluid is. 

This clav that has been mixed into the fluid in the former 
practice has a sealing effect and it will build a wall. 
G3 But a better wall is built when you have soi^ie ben¬ 
tonite with it. If it is pure bentonite, that is t\\e ideal 
wall. If the bentonite is mixed with something elsej if it is 
not rejuvenated, then, instead of waterproofing and sealing 
the wall in the interstices of the sand, this bentonite will 
accumulate in the interstices of the clav that builds the 

* j 

wall, and will never be effective, and so it is worthless. This 
wall that is built around the inside of the boring is made 
up in part of the substances that may float in the drilling 
fluid. All of those things go into the building of the wall, 
and therefore it is desirable to get them out of the well if 
possible and get as thin a seal and waterproofing as is pos¬ 
sible. The bentonite, if it is mixed with ordinarv clav, is 
held in the seal itself and is almost worthless as a water¬ 
proofing agent for the formation. Since your drilling fluid 
lias a large amount of clav in it as a result of the carrving 
out of cuttings of the well, you have that problem con¬ 
tinually. That is the purpose of working it on the Surface 
and getting rid of these things and to have as nearly as 
possible a purely Aquagel drilling fluid. That is tjie per¬ 
fect condition. When the clay is in the water and the 
Aquagel is in there with it, such colloidal parts of this clay 
as come out of the pipe are in the form of a gel. That will 
build on the surface along with the other particles and be 
lost. It will be lost in greater quantity than if you had 
merely a waterproofing of the formation itself. It is de¬ 
sired, in other words, to get the particles of clay out, the 
cuttings out, into the sump rather than on the wall of the 
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well. The sump, as indicated on this drawing, Plain- 
64 tiff’s Exhibit Xo. 14, is the pit shown under the 
pump. 


Bv The Court: 

Q. What I had pictured in my mind was a drilling fluid 
as it went into operation that had a good many floating 
things in it. A. Yes. 

Q. What I call floating or suspended. I was wondering 
if this seal of this plaster coat that is put on the wall to 
protect it and keep out water is made of these fine particles 
of material floating in the fluid. A. It is not to any extent 
in the straight Aquagel and water drilling fluid. That is 
one of the things that is hard to attain—to build a wall that 
contains hardly any suspended particles. 


Our bentonite comes from the northeastern part of 
Wyoming, and Medicine Bow is in the southern part of the 
State. There is a deposit of bentonite at Medicine Bow. 
I have never been there, but there is nothing being pro¬ 
duced there! now that I know of. The chemical analyses 
of bentoniteivary greatly. It would be impossible to iden¬ 
tify bentonite positively from the chemical analysis. Ben¬ 
tonite is not made up of a lot of things. Bentonite is a 
pretty definite, specific thing. But it often happens that 
clay or shale, because of contamination by silica, will 


give the same identical analysis as bentonite. Wher¬ 


ever you get a sample of bentonite, you have a lot of 
other chemicals, a lot of physical forms and shapes that it 
has, some of them not corresponding to the sample here. 
For instance, we commonly find particles of lava, from 
which bentonite originates, and pumice that lias not fully 
disintegrated. We even find particles of silica resulting 
from decomposition. Bentonite is not itself an element. It 
is a composition somewhat like marble. Of course, marble 
is chemically calcium carbonate. Bentonite is a peculiar 
type of hydrous aluminum silicate. Marble would have 
many things in it. It would have impurities in it. But 
basically it is calcium carbonate. Basically, bentonite is a 
peculiar type of hydrous aluminum silicate. That is, it has 
a basic substance with a definite ratio of silica and alumi¬ 


num which exists there in a definite relation, just as in 
calcium carbonate you have a definite relation between the 
carbon and the calcium. Xow, other things may be present 
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as impurities. A pure clay substance, I might add, such 
as the substance kaolin, has a pretty definite chemical com¬ 
position also. But kaolin rarely exists in a perfectly pure 
form. It has to be washed out, looked over and pui; into a 
concentrated form, you might say. Ordinary clay| would 
be basically kaolin, but you would also have silica, an|d there 
is always a large amount of fine sand, inert material. In 
red clav vou have iron oxide in the free condition. That 
is the same material that you get in the rusting of iron. 

But basieallv the reason that it is called clav is because of 
* * 

that one substance kaolin, which may be even in a minor 
percentage in some cases. Kaolin is a combination. 

66 Joseph G. Hawthorne, a witness produced on be¬ 
half of the plaintiff, testified as follows under direct 

examination by Mr. Des Jardins: 

My name is Joseph G. Hawthorne; my age is 44, and 1 
reside at Kansas City, Missouri. I am a chemical engineer, 
graduated from the University of Missouri in 1913. I have 
been continuously engaged in chemical work for the past 
21 years. Since 1923 I have been associated with the 
Kansas City Testing Laboratory, and have been in charge 
of the laboratories themselves, my title being manager of 
the laboratorv. 

As stated by Dr. Cross, the Kansas City Testing Labora¬ 
tory is a corporation conducting a business for the purpose 
of making chemical analyses, doing consulting chemical 
work, and carrying out research work on various chemical 
products. Our work is very general in character. Wc make 
analvses of a great manv classes of material. Analysis of 
minerals, clays, and related substances constitutes a quite 
considerable portion of our work. During the entire time 
of my association with the laboratory we have been in very 
close contact with the petroleum industry from the ^stand- 
point of production, refining, and marketing of refined 
petroleum products. 

I am familiar with the material known as bentonite. It 
happened that immediately on my becoming associated with 
the laboratory in 1923, we were at that time engaged in a 
very considerable amount of work in relation i:o the 

67 cracking and refining of gasoline obtained bjy the 

sub¬ 


cracking of heavy petroleum oils. Mineral 


stances, and bentonite particularly, had been used as agents 


44 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


for the so-called vapor-phase treatment of gasoline. That 
is to say, gasoline is converted into a vapor and passed over 
or through beds of tinelv divided mineral matter. We were, 
at that time, quite actively investigating all classes of 
mineral matter. For instance, we were investigating ben¬ 
tonite, fuller’s earth, and various clays for the purpose of 
determining their value for the decolorization or color 
stabilization of gasoline. As I stated, it so happened that 
I was engaged with this particular work, and the first sub¬ 
stance with which I worked after mv becoming associated 
with the laboratory was bentonite. At that time, Dr. Rov 
Cross acquainted me with the properties of bentonite, and 
showed me a great many of its characteristics, because of 
the fact that it was a somewhat unusual substance and he 
had made a considerable study of the material for the pur¬ 
pose of utilizing it for several purposes. I was very much 
struck by its ability to swell when placed in water, and 
by its ability to form a gel when treated with certain chemi¬ 
cal substances and water. 

In my opinion, Dr. Roy Cross is the leading expert on 
bentonite, because of the fact that he has been interested 
in this material for many years and has investigated a 
large number of samples of materials purporting to be 
bentonite and of actual bentonite samples. In fact, I know 
that during the time of mv association with the 
6S laboratory we have made chemical analyses and tests 
of hundred- of samples of either purported bentonite 
or of bentonite. If I wished to know about bentonite, I 
cannot think of anvone who could fell me more about it 
than Dr. Cross. I think Dr. Cross is one of the best in¬ 
formed men in the United States on the subject of bentonite. 

As I stated previously, I have been manager of the labo¬ 
ratory, and have for many years handled the personnel of 
the laboratory. All reports compiled have passed through 
my hands, and the majority of them have gone out over my 
signature. As a result of that, I have been in very close con¬ 
tact with the actual work being carried out in the labora¬ 
tory, including these analyses of samples of bentonite from 
various sections of the country. 

Bentonite is a mineral substance which has resulted from 
the weathering or hydration of volcanic lava, tufa, or vol¬ 
canic ash. It is characterized by its occurrence in beds 
having a waxy appearance and conchoidal structure; and 
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also further by the fact that as it occurs in these; beds, it 
carries a quite considerable quantity of water, part |of which 
is present as moisture and part as loosely combined water. 

In distinguishing between true bentonite and other mate¬ 
rials there is a particular test that I rely upon to] tell the 
true from the false. The test that we have always relied 
upon is the ability of the material to form a gel when 
treated with an alkaline material, such as caustic potash, 
magnesium oxide, or Portland cement. This test we 

69 have used throughout mv association with the labora- 
tory, and it is carried out in our practice in the fol¬ 
lowing manner: 

The sample being tested is dried and pulverized. There 
is then added to it 5 per cent by weight of magnesium 
oxide. Of this mixture of magnesium oxide and the [sample 
under examination four grams are weighed into a standard 
oil sample bottle. There then is added 100 cubic centi¬ 
meters of water. In the case of bentonite a stiff 1 ! gel is 
formed, and this is such a gel (indicating Plaintiff’s Exhibit 
No. 9) characterized by the fact that you can invert the 
bottle and the gel remains stiff. 

In the case of a clay, or other finely divided miner 
ter which is not bentonite, there is no gel formation. 

A clay is a material, that is, a pure clay substance—A 
little explanation is necessary there. Clay fundamentally 
is an aluminum silicate which has resulted from the (hydra¬ 
tion of a feldspathic rock, mica, or granite. Now, clay in 
the ordinary sense of the term, such as we refer td as a 
clay bed, that is, most of the commercial clays, are mixtures 
of the pure clay substance, kaolin, with finely divided silica 
or other inert matter, or it mav not necessarilv be I inert, 
other matter which is not kaolin or the true clay substance. 
While bentonite is of a volcanic origin, clay is not. j Ben¬ 
tonite is derived from volcanic materials, that is, from! those 
silicates—lava or volcanic ash or tufa, which Is an- 

70 other form of lava, an expanded form of lava—pfrom 
actual silicates that have been formed bv fusion. 

Thev are tvpified by the fact that thev contain alkalis and 
other modifying elements that are not present, at least to 
such a degree, in the feldspathic rocks. Both clay and ben¬ 
tonite are aluminum silicates, but the aluminum silicates 
are different silicates. Understand, aluminum and silica 
can combine in a great many proportions. They don’t com- 


1 


tl mat- 
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bine in one fixed proportion. We have aluminum oxide and 

silicon dioxide, which may combine in varying proportions. 

In the case of clav we have one combination. In the case 

* 

of bentonite we have another combination. In the case of 
clay, there is a fairly fixed ratio between the silica content 
and the alumina content. In bentonite there is also a ratio, 
but that ratio is different. For instance, in kaolin, which 
is the true clay substance, the ratio of alumina to silica is 
approximately 1.18, whereas in bentonite the ratio of alum¬ 
ina to silica is 2.38. That is to mv mind a confirmation of 
the difference between the two types of materials. In other 
words, since silica and alumina are combined in different 
ratios, this Plaintiff’s Exhibit Xo. 9, which is the standard 
test to which I have referred, is a means of distinguishing 
between the two types of aluminum silicates. In the ease of 
aluminum silicate derived from kaolin, it does not give this 
chemical reaction; whereas aluminum silicate occurring as 
bentonite does give this reaction. The reason for 
71 that test is that chemical analyses of the respective 
substances do not show the difference because of the 


impurities, such as silica, that may be present. For in¬ 
stance, if one goes out to what is commonly referred to as 
a deposit or bank of clay and takes a sample, it would be 
entirely possible to get a sample that might have precisely 
the same ultimate chemical analysis as bentonite. That is, 
there might be the same two substances, aluminum and 
silica, and calcium and magnesium and the other elements 
in the ultimate analysis. Those might be precisely the 
same. Or thev might be widelv different. If thev did have 
the same ultimate chemical analysis, one could not tell which 
was clay and which was bentonite merely by an inspection 
of their chemical analysis, because it is onlv this distin- 
guishing test which will clearly distinguish bentonite from 

the clav substance. 

% 

I am fanfiliar with the expression “colloidal content” as 
applied to clays or earths. The colloidal content of a clay 
or an earth is that portion of the material which is ultra- 
microscopic in size and which is capable of remaining sus¬ 
pended in water or in a mixture of watery material for some 
period of time. It refers to the particle size of the material. 
I have examined the colloidal content of clays or earths to 
determine whether or not that colloidal content has a gel- 
producing characteristic which we find in bentonite. In 
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many instances in materials that were known as 

72 clays, and in materials which were submitted to us to 

determine whether or not they were bentonite, we 

found that tliev were merely clavs that had some content of 

* * 

colloidal material. The colloidal content of the clav imav be 

•'I • 

separated by a process that is commonly known as clutria- 
tion. That is a process of stirring up finely divided clay and 
allowing the gross or larger portions of the sapiple to 
settle. That leaves behind this so-called colloidal ntaterial 
that, remains in suspension for a long period of time.| Then 
that is separated by decantation or pouring off; ^nd the 
vessel, when that is removed, may be used for 4 fresh 
portion of the clay, or even for the same material again, 
which is agitated and then allowed to settle, and some more 
of it poured off. In that way you can effect the separation 
or concentration of the colloidal material of the clav, and 
the water can be driven off by evaporation and the colloidal 
material recovered. When you do that, you find that the 
colloidal material or colloidal content of clay is an ex- 
tremely finely divided material, or one that is capable of 
being finely divided, because, when it is evaporated down, 
it will usually go back together again. But if you take that 
and grind it up, you would find that when mixed with water, 
it would go into an extremely fine state of division, in 
which state it is capable of remaining* suspended foi 
length of time. But it will not respond to this gellin 
that is, it does not have a gel-producing characteristic. 
This colloidal material of clay is clay substance, ijvaollri- 
That materal that is removed by elutriation is [essen¬ 
tially a pure clay substance, kaolin. In fact, that is 
one of the methods of preparing or separating kaolin 
from finely divided silica or other foreign materials which 

%f w 

may be present. 

There is a distinction recognized in colloid chemistry with 
reference to colloidal materials or states which are gel- 
producing and those which are not. We have this t} r pe of 
scheme to classify such materials: We have a general term 
i ‘colloid’* which refers to the particle size. By that we 
measure the different particle sizes of materials. For in¬ 
stance, they are ultramicroscopic in size, and most of them 
are capable of remaining dispersed for some period of 
time. Not all substances which are colloidal are capable of 
forming gels. Now, as an illustration of that, take aj solu- 


some 
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lion of colloidal gold or arsenic sulphide or zinc sulphide. 


And there Are oilier instances of materials which are trulv 


colloidal but will not gel. On the other hand, you have 
materials which, if merely shaken up with water, are col¬ 
loid: but those suspensions of those materials are by the 
same step converted into gels. In the case of a material like 
bentonite, that is accomplished by the addition of the alkali, 
such as magnesium oxide in this particular instance. Gelatin 
is a very common material, which will form a thin solution 
when present in small concentration; but, if more of the 
material is added, vou ultimately when vou reach a concen- 
tration of perhaps 5 per cent, may begin to get a gel. No 
matter how vou treat it, vou cannot make the so-called 

v 7 » 


colloidal material of clav or earth gel. 


74 The viscositv of a mud made of ordinarv clav 

% « • 

is merely due to the solid matter present in the water. 
In order to obtain a viscositv substantiallv greater than 


that of water, it is necessary to have quite some quantity 
of solid matter present in the water. Comparing it to 
the number of persons in a stream of traffic, who slow 
it up, is a very good illustration. I do not agree, for several 
reasons, with the opinion suggested that bentonite is merely 
a clay in which the percentage of colloidal material is very 
high or concentrated. First, there is the very great chemi¬ 
cal reason of the fact that if that material is analyzed, it 
will be found that the ratio of alumina and silica in the 


bentonite is entirely different from that in kaolin or pure 
clay substance. Furthermore, this reaction with magnesium 
oxide or with other alkalis is also a distinguishing cliarac- 
teristic. Ais I stated before, that is a method of distin¬ 
guishing between the two types of aluminum silicates. One 
type, that present in clay, will not gel with an alkali; but, 
on the other hand, a suspension of it will be thinned by the 
action of the alkali. An aluminum silicate which is present 
in bentonite is converted to a gel bv the action of the alkali. 

In describing our tests for bentonite I referred to the 
treatment of the pure bentonite with magnesium oxide in 
water. The purpose of the addition of the magnesium oxide 
is that it increases the tendencv towards gel formation of 
bentonite. For example, you might take a sample of ben¬ 
tonite in water, say four grams of bentonite, that is, 
75 ground and dried bentonite, in water, and the solution 

would have the same viscositv as water or a viscositv 

• * 
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not appreciably greater than that of water. But, if you 
add two-tenths of a gram of magnesium oxide, which is 
5 per cent of the weight of the bentonite present, ipimedi- 
atelv it will be readily seen that that gel begins to! stiffen 
and to increase in stiffness until it finally becomes of this 
character here; that is, you can invert the bottle qnd the 
gel is stiff enough to stay in place without either ejxuding 
water or falling down. The characteristic of th<j? mag¬ 
nesium oxide that produces that result is that it is an 
alkaline material. In other words, it is alkalinity that we 
want to get into the mixture. You want to get for tl|ie pur¬ 
poses of this test an alkalinity of, as we say in common 
language, a rather mild degree. You don’t want lit too 
alkaline, but you do want it definitely alkaline. And jit hap¬ 
pens that magnesium oxide is a very convenient substance 
because, in combination with water, on account of ifs lim¬ 
ited solubility, it produces just the right degree of alkalin¬ 
ity. If you had a slightly alkaline substance, such as this 
magnesium oxide, in a mixture of clay in water, either 
actual clay or the colloidal material in clav, the effect of 

the alkali would be to thin or reduce the viscosity of the 

% 

mixture of water and the clay substance. That answer is 
based upon actual experience that I have had. The alkaline 
magnesium oxide acts in the opposite way with clay than 
the way in which it acts with bentonite. It does not give 

the clay any gel-producing characteristics. 

76 I have read and understand the application cjf Roy 

Cross for Letters Patent filed December 13, 1928, 
Serial Xo. 325,922, for improvements in Oil YVell Drilling 
Methods. That is Case A, Plaintiff’s Exhibit Xo. 3. In 
this patent application, Dr. Cross teaches that it is possible 
to prepare an oil well drilling fluid which will contain com¬ 
mon clay and bentonite, which bentonite has been treated 
for the purpose of improving its gel-forming properties, or 
that a mixture for the preparation of an oil well fluicf may 
be made using bentonite, and especially bentonite which has 
been treated to increase its gel-forming properties^ and 
barytes. It is taught that the bentonite may be u^ied if 
either the clay and barytes or mixtures of clay and bajrytes 
are used. The patent application teaches that the use of 
bentonite will fulfill several functions. It will serve to 
suspend the barytes, where barytes is used. It will at the 

4—6437a ! 
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same time provide a material which is capable of sealing 

off porous formations through which the well has been 

drilled. It also teaches that it would aid in the suspension 

of the ordinary clav used in the fluid. 

* • 

That patent application gives a specific example of the 
make-up of an oil well drilling mud embodying bentonite. 
On page 5 of the specification, beginning at line 13, I will 
read the precise composition disclosed. 


“While there is a great variety in the amount of the vari- 
ous materials going to make uo the mud-laden fluid, 
77 dependent upon the character of the bentonite, the 
character of the thickening agent for the bentonite, 
the character of the local mud available and the character 
of the loading material, yet the following is representative 
of a typical test made in California: 


Mojave Mud, 70%. 
Barytes, 15%. 
Bentonite, 14%. 
Portland Cement, 1%. 


Anv oilier loading material, of course, mav be used in- 

stead of barvtes. The amount of bentonite of course would 

vary with its quality. Instead of cement, other substances 

such as magnesium oxide, blast furnace slag and similar 

slightly alkaline substances having the same hvdrogen iron 

concentration as a mixture of magnesium oxide and water 

mav be used.'' 

•> 


There is no other mud or oil well fluid disclosed or de¬ 
scribed specifically in that application. What is disclosed 
here is a composition designed to produce an oil well fluid 
having a high specific gravity due to the fact that ordinary 
mud and barytes are included. The primary purpose of 
the inclusion of the 14 per cent of bentonite, in that mix¬ 
ture, is the suspension of the barytes. Barytes, being 
a quite heavy material, would, if placed in the ordinary 
mud alone, and if the circulation in the well should be 
interrupted due to power failure or other cause, settle out 
of the mud. The purpose of the bentonite there is to sus¬ 
pend the barytes in the mud. The solid particles of the 
mud tend to settle also and the bentonite would help 
78 to keep those in suspension. The gel-forming char¬ 
acteristic of bentonite does have something to do 
with its satisfactory use as a suspending agent. Tt very 
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greatly increases its efficiency as a suspending agent be¬ 
cause it forms a viscous medium in which these things will 
float without settling. 

My understanding of the testimony here is tliat with 
the old oil well mud the sealing of the wall was affected by 
a plastering action. Since the solids of that type of mud¬ 
laden fluid were clay substances or clay, the only method 
in which they could stop the flow of water out of the wall 
into the structure was by building up a wall on the interior 
of the drill hole and against the formation. You have a 
fluid in which the solid particles were carried in suspen¬ 
sion, some, we will say, above colloidal size and some below, 
and as that fluid came past the porous wall of the hole, part 
of the water was drawn through that porous wall, leaving 
those solid particles, or some of them, that had been car¬ 
ried in the fluid, embedded in the wall of the hole just like 
a Alter does. The mud, which had a considerable quantitv 
of solids in suspension, did come against the porous) forma¬ 
tion, and water was abstracted from it, and it acted exactly 
as a filter, and there was built up a bed of material. The 
efficiency of the bentonite fluid in keeping the solid particles 
of the mud and the barytes in suspension contributes in 
some degree to this plastering action of those soiid par¬ 


ticles. But, in the main, the building of the wall of clay 
was the thing which sealed off the structure with the old 
type of mud. 


79 I have read and understand the pending applica¬ 
tion of Roy Cross for improvements in Oil Well Mud, 
Serial Xo. 350,822, filed March 28, 1929, this being Case B, 
Plaintiff’s Exhibit Xo. 1. This application, and particu¬ 
larly claims 30, 31, 32 and 33, disclose a composition of mat¬ 
ter which is to be added to water to form an oil weljl circu¬ 
lating fluid. This oil well circulating fluid is a combination 
of heavy or weighting material and bentonite, and behtonite 
which has been treated to improve its gel-forming proper¬ 


ties. The composition of matter is composed of hea|vy ma¬ 
terial and bentonite, and, when added to water, it fbrrns a 
fluid. 


In this application, it is also disclosed that the fluid pre¬ 
pared from the composition of matter disclosed by the ap¬ 
plication will have the property of shutting off formations 
through which the well has been drilled so that thelre will 
neither be loss of circulation of the oil well fluid, nor will 
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there be entrance of gas and water into the well from the 
structures through which the well is drilled. Specifically, 
this application, Case B, discloses as the specific make-up 
of the preferred form of this composition of matter a com¬ 
bination of a heavv material with a treated bentonite and 
water precisely in the proportion of 90 per cent of weight¬ 
ing material and 10 per cent of the bentonite. There are a 
number of substances suggested as the weighting material 
—barytes, hematite, iron pyrite, iron mill scale, zinc-blende. 
All of those are heavy. All of those substances are typi¬ 
fied by the fact that they have a high specific gravity. The 
specific disclosure there is that of a particular form of 
barvtes, that is, galoniferous barvtes. Galeniferous 
SO barvtes are barvtes which contain galena. Galena is 
lead sulphide, and is one of the common ores of lead. 
It happens that galena and barytes very frequently occur 
together, and on account of the fact that tliev are both heavv 
materials, it is quite difficult to separate them. Conse¬ 
quently, such a mineral, or a mineral which is a mixture of 
barytes and galena, can ordinarily be bought more cheaply 
than either straight barvtes or straight galena. 

In this application, reference is made to bentonite in the 
form of Aquagel. Aquagel is a trademark which is owned 
by the Silica Products Company. In this application, 
Aquagel is used as referring to bentonite which has been 
treated for the purpose of improving its gel-forming prop¬ 
erties. That is stated near the top of page 4, beginning in 
line 3, as follows: 


“The Bentonite that has been treated in these various 
manners has been referred to as “Aquagel’ and in this in¬ 
vention Aquagel will be understood as a Bentonite to which 
either magnesium oxide, Portland cement or other im¬ 
provers acting in the way of increasing the gel powers has 
been added.” 


The advantages of this intimate mixture of those two ma¬ 
terials, galeniferous barytes and Aquagel, in the proportion 
of 90 per cent of one to 10 per cent of the other are that the 
galeniferous barytes will provide the weighting material 
which is necessary to increase the weight of the fluid col- 
unm in the well, and the bentonite or Aquagel will suspend 
the galeniferous barvtes in the fluid. If there were not 
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some suspending agent present, and should! the cir- 
S1 culation in the well be blocked for any reason what¬ 
soever, the galeniferous barytes would settlje out of 
the fluid contained in the well, and would m all probability 
freeze the tools in the well. But with a suspending agent 
present, this tendency to settle out would be overcame due 
to the suspending agent present. The treated bentonite, 
furthermore, would tend to act as the sealing agent to seal 
off the porous structures through which the welfhfid been 
drilled, and thereby assist in maintaining circulation and 
preventing loss of circulation. There are a grea|t many 
advantages of this prepared mixture of the heavy stuff and 
the suspending agent, as against, for instance, |a man 
shoveling 90 pounds of barytes and 10 pounds of bentonite 
info his mixing pit. The principal advantage is mat the 
bentonite is dispersed through the dry mixture. If the 
bentonite is placed in water, or, at least, water is added to 
it. some part of it tends to form a gelatinous coating over 
the exterior of the mass, and water does not readily pene¬ 
trate into the center of the mass, and the consequence is 
that you have lumps formed which are difficult to break up. 
But, where 10 per cent of bentonite is mixed with 90 per 
cent of ground barytes, the bentonite is so dispersed that 
when this mixture is added to water, it is possible to get a 
smooth mixture much more easily than would be the case 
if the bentonite alone were added. Furthermore, the mix¬ 
ing tends to uniformlv distribute the heaw material 
through tlie fluid, avoiding anv difficultv that! would 
82 be encountered if the heavy material were simply 
dumped into the fluid. 

Claim 30 of the claims refused bv the Commissioner 
reads as follows: 

“A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of a finely divided, heavy weighting 
material, substantially 10% of ground bentonite and a 
small quantity of deflocculating agent, whereby when mixed 
with water to form an oil well circulating fluid the beijtonite 
will form a colloid adapted to support the weighting|mate- 
rial in suspension and the deflocculating agent is adapted 
to disperse the bentonite and thereby increase its colloidal 
properties.” 
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I understand that the finely divided heavy weighting ma¬ 
terial of this 1 claim could be anv material which had a high 
specific gravity; something which would have a specific 
gravity of the order of that of barvtes or even heavier. The 
galeniferous barytes, hematite, iron mill scale, and zinc- 
blend are all such materials. Thev are all materials which 
have a high specific gravity. In view of the teaching of the 
specification it is very apparent that the term “deflocculat- 
ing agent*’ used in this claim refers to the magnesia, blast 
furnace slag, Portland cement, or other material which is 
capable of producing a degree of alkalinity, when the com¬ 
position of matter covered by the claim is added to 
83 water, and which, of course, is the alkaline substance 
used 1o increase the gel-forming properties of the 
bentonite. The term “deflocculating agent” is not used in 
the specification at all, and, therefore, we have to go to the 
context, that is, to the description of the ingredients to find 
what is the deflocculating agent. I think that is verv clearlv 
shown in the specification. The term “deflocculating agent” 
is not used precisely in that claim. But, as I have said, the 
statement in the specification shows that the only thing that 
could be referred to there by “deflocculating agent” is the 
alkaline material which will improve the gel-forming char¬ 
acteristics of the bentonite. 


The word “colloid” as used in this claim, is used in 
the sense that we were discussing some time back. That 
is to say, it is a substance which, when in this particular in¬ 
stance placed in water, is capable of yielding ultramicro- 
scopic particles. This claim then states further that the 
deflocculating agent is adapted to disperse the bentonite and 
increase its colloidal properties. Now, going back again to 
the specification of the application, we readily see that 
what is meant there is, first, that the alkaline material, the 
magnesia, blast furnace slag, Portland cement, or other 
alkaline material, is to be introduced and used for the pur¬ 
pose of improving the gel-forming properties of the ben¬ 
tonite. The first use of the term “colloid” in the claim is 
in the general sense. But the modification “deflocculating 
agent ” shows that, it must be a type of colloid which 
84 is capable of forming a gel. The expression in the 
claim! that it is a colloid adapted to support the 
weighting materials in suspension again could be taken to 


imply or mean a colloid which is capable of forming a gel, 
because it is going to support the weighting material. That 
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is best accomplished by a gel-forming material. If yj>u have 
merely a colloidal particle size that does not assist at all in 
the suspending character. It must form a gel. 

Claim 31 of the claims refused by the Commissioner is 
just like claim 30, except that it makes no reference to the 
improver that is added to the bentonite to form the defloc- 
culating agent of claim 30. 

Claim 32 is just like claim 30, except that the finely di¬ 
vided heavy weighting material of claim 30 is defined spe- 
cificallv in claim 32 as gelaneiferous barvtes. 

Claim 33 is just like claim 30 with the exception that the 
deflocculating agent of claim 30 is defined in claim 33jas cal¬ 
cined magnesite. Magnesite is the name of a material 
which is raw magnesium carbonate. When magnesium car¬ 
bonate is heated or calcined, calcination being a process of 
heating to a temperature sufficient to drive off the carbon 
dioxide, there is left behind a magnesium oxide; and that 
magnesium oxide, commercial magnesium oxide, is referred 


to in the trade as calcined magnesite. That is one 


of the 


slightly alkaline materials which I have mentioned pre¬ 
viously. In my opinion, the invention of Case B, Serial No. 
350,822, is not disclosed or claimed in the application, Case 
A, Serial No. 325,922. It could not have been 
85 claimed in the application, Case A, Serial No. 325,- 
922, because, in that case it is apparent that what was 
intended there was an oil well circulating fluid containing 
clay in sufficient quantities to have a total solid content of 
upwards of 30 per cent, either with or without weighting 
material, and containing bentonite. The thing that is 
claimed in Case B was not shown in Case A, and, there¬ 
fore, could not have been claimed in it. 

i 

(Trial resumed on Friday, January 11, 1935.) 

• 

I have read and understand the Cross application, 

No. 588,678, filed January 25, 1932, for Oil Well Dialling 
Fluids and Methods of Using Same, which we will cal) Case 
C, and which is stated to be a division of a copending appli¬ 
cation, Serial No. 426,616, filed February 7, 1930. This ap¬ 
plication discloses an oil well fluid which is characterized 
by the fact that it is low in solids; that, while low in solids, 
it is of a sufficient degree of viscosity to be satisfactory as 
an oil well fluid; and that this result is to be accomplished 
by pioducing the fluid by mixing bentonite, and particu¬ 
larly bentonite, which has been treated to improve its gel- 


Serial 
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forming properties, and water in a low concentration of 
bentonite. The points which distinguish the fluid disclosed 
in this application from the former mud-laden fluid are the 
fact that the fluid of the present application contains a low 
concentration of solids. In the former mud-laden 
86 fluid, in order to obtain a fluid of the proper viscos- 
itv, it was necessary to carry in that fluid a rela- 
tively large amount of clay, the amount being in the order 
of 30 per cent. In this application, it is disclosed that it is 
possible to prepare a fluid using bentonite and treated ben¬ 
tonite which will have a total solid content very, very much 
lower than that of the mud-laden fluid; yet a fluid so pre- 
pared with a low total solid content has the viscosity neces¬ 
sary for pumping; but, in addition, on account of the fact 
that the bentonite gel is used, this fluid is capable of sealing 
off porous structures through which the well has been 
drilled. In the former mud-laden fluid, as has been stated 
previously, the sealing off action of the fluid resulted 
from the building up of a relatively thick wall of mud 
on the formations, this wall being of the order of one 
inch in thickness. The wall so built resulted from the 
fact that the ordinary mud-laden fluid, when circulated 
through the well, of course, came in contact with the 
porous structure, and water was lost through the mud 
into the structure, and there was build up on the wall 
of the well this so-called wall of clav. Xow, in the case 
of the Cross application, Case C, there is no large quan¬ 
tity of total solids disclosed. There is no large quantity 
of total solids disclosed or intended to be used. A fluid 
of a low total solid concentration is disclosed. But the na¬ 


ture of the solids in the fluid disclosed in this Cross applica¬ 
tion is such that these solids effectively seal off the forma- 
tions without the necessity of building a heavy wall. 

These solids are in the gel state and are not to be 
87 thought of as solid particles, as in the case of the 
clav-laden fluid. They are a gel rather than par¬ 
ticles. AVe may think of it as having the interstices in the 
wall of the hole tilled with these separate particles or with 
a continuous gel. A gel of the type that is formed from ben¬ 
tonite has the ability to retain a large quantity of water; 
and when such a gel penetrates into a porous structure, the 
gel itself fills up the pores of the structure, and there is no 
passage of water through the gel into the structure. Now, 
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a very common illustration of that action is an ordinary 
process of filtration where a funnel and a piece of filter 
paper are used. That is the ordinary filtration which a 
chemist makes many times in the course of his wore If a 
sample of a suspension of clay of precisely the composition 
of that mud-laden fluid were made and poured on to such a 
filter, water would pass through the filter quite freely, and 
the clav would be retained by the filter. But if a bentonite 
gel, such as this gel here, Plaintiff’s Exhibit No. 9, were 
poured out of such a filter, no free water will pass through 
the filter. Now, the action in a porous structure existing 
in an oil well is precisely the same as with the ordinary fil¬ 
ter. When the mud-laden fluid comes in contact with that 
porous formation, the clay is filtered out on the surface of 
the formation, and the water passes through. Whe^i a gel 

of that nature comes in contact with that clay formation, 

• *' | 

there is a slight penetration—and the penetration is 
SS very slight—of the gel into the pores of the forma¬ 
tion. And due to the fact that the actual structure of 
these formations that we referred to is such that the] pores 
or openings are there, there is a very considerable a|mount 
of friction between the gel and the structure itself. So, 
after some degree of penetration, that gel is held ill place 
by the friction, and, being of such a nature that water can¬ 
not pass through it, there is no loss of water into the struc¬ 
ture, and in effect a seal is created which serves to maintain 
the circulation in the well. 

I have stated that 1 lie colloidal material present jin the 
clay, or in the old mud-laden fluid, was not of a gel-forming 
character. The colloidal material of the clay is carried out 
with the water which passes off into the structure. I Now, 
again, I can go back to a relatively simple demonstration 
of that, one which is quite frequently observed in qliemi- 
cal work. For instance, if a chemist is confronted with the 
problem of determining the water-soluble constituents of 
a sample of clay, which is a problem which we have arise 
quite commonly when we have water-soluble constituents of 
clay; I mean there the inorganic salts like, for instance, 
when we want to determine the amount of salts o|r the 
amount of calcium chloride or sodium sulphate or othe^* sub¬ 
stance which may occur in clay, as distinguished fronl any¬ 
thing that would pass through a filter, the process woilld be 
to take, and is to take, the clay, shake it up thoroughly with 
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water, and then attempt to filter it. Usually the at- 
S9 tempt is unsuccessful, because the colloidal matter in 
the clay will pass through the filter paper; and if the 
filtrate were, say, evaporated to dryness and weighed, the 
weight of that filtrate would be misleading because there 
would be included in it the colloidal matter which had 
passed through the filter. That is exactly analogous to the 
action in an oil well. You have a filtering surface; and 
when the clav or the mud-laden fluid comes in contact with 


that surface, the colloidal material of the clay passes 
through the filter bed, which in this case consists of both the 
structure and the bed of mud formed on there, off into the 
formation. After that colloidal material carried bv the 
wafer gets into the formation, there is nothing to cause it 
to deposit in! the formation, because it is of a size consider¬ 
ably less than the size of the openings in the formation. In 

fact, it is verv markedly so, because the formation has a 

* * 

very concrete size. You can see the size of the openings 

with vour eve. Whereas the colloidal material in the clav is 
» » » 

ultramicroscopic, and it can travel for a very consider¬ 
able distance because of the fact th.si it is an extremely 

* 

ultramicroscopic particle. Such being the case, in my opin¬ 
ion, the colloidal material in the old clay-laden or mud-laden 
fluid does not have anything to do with sealing or plas¬ 
tering the wall of the hole. It passes off; goes through it 
into the structure with the water that goes into the struc¬ 
ture. In the case of the old mud-laden fluid, the build- 
90 ing up on the face of the formation of a wall of con¬ 
siderable thickness of the large particles of the clav 
and the non-colloidal material of the clay is what plasters 
up the wall.i The particles that are larger than colloidal 
size are the particles that form that filter cake referred to. 

Referring to the drawing forming a part of this Cross 
application. Case C, this drawing is made to show the rela¬ 
tion between the total solid content of oil well fluids, and 


particularly of three oil well fluids, one made using treated 
bentonite, one using a good bentonite, and one using the 
best ordinary drilling mud. Those are the curved lines on 
the drawing. The two horizontal lines show the viscosity 
in McMickael degrees of a mixture of the materials and 
water corresponding to a percentage of total solids in such 
a mixture. For instance, in the case of the typical Aquagel 
curve, whichiis curve C, it is to be seen that a concentration 
of approximately 2.5 per cent of typical Aquagel will yield 
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egrees. 
a con- 
a Mc- 


a fluid having a viscosity of 80 degrees McMichael. |A fluid 
containing three and onc-luilf per cent will yield a flijid hav¬ 
ing a viscosity of 250 degrees McMichael. In the ^ase of 
the good bentonite, 5 per cent is required to give| a Mc¬ 
Michael viscosity of 80 degrees, and six and a half pjer cent 
is required to give a McMichael viscosity of 250 dj 
Now, in the case of the best ordinary drilling mud, 
centration of 26 per cent is required to give 

Michael viscosity of 250 degrees. Ten centipoises 

91 are equivalent to one degree McMichael, so that, 80 
degrees McMichael is equivalent to 8 centipoises, and 

250 degrees McMichael is the equivalent of 25 centipoises. 
Thev arc botli measures of viscositv. This drawing; form- 
ing a part of the Cross application, Case C, contains in 
graph form the instructions as to the percentage bf ben¬ 
tonite or the percentage of Aquagel, which should he used 
to give a drilling fluid of a specified viscosity. The vis¬ 
cosity and the percentage of solid matter, which solijcl mat¬ 
ter, of course, is either Aquagel or bentonite, are shown by 
this chart. 

■ i 

The principal reason for controlling the viscosity of a 
drilling fluid is the purpose of removing from the well the 
cuttings which result from the drilling operation. If the 
fluid is not of sufficient viscosity, those cuttings will not be 
completely and rapidly removed from the well. On the 
other hand, if the fluid is too viscous, then those cuttings 
which are removed will not settle out in the slush pit at the 
surface, but would continue to circulate. Therefore, there 
is both a lower and an upper limit of viscosity which will 
provide a mud having a satisfactory characteristic with re¬ 
gard to cuttings. 

Referring to the clay-laden mud of the prior art, in order 
to secure a mud of proper viscosity, it was necessary to use 
quite a high percentage of solids, just as was shown by the 
chart. On the chart it shows that in order to come within 
the viscosity limits set up by that chart, it was necessary to 
use from 26 to approximately 30 per cent of solids. That 
was because the solids in a mud-laden fluid are indi- 

92 vidual particles of material, and the viscosity can 
only be secured in such a fluid by having a large 

number of particles to increase, you might say, the friction 
within the fluid. That is, the internal friction within the 
fluid. When vou come to make the fluid of this Cross appli- 
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cation, Case! C, the viscosity is determined by the gel pres¬ 
ent in that fluid. And as it is pointed out in that chart, it 
is possible to obtain a viscous gel with either a good ben¬ 
tonite, or preferably a bentonite which lias been treated to 
improve its gel-forming properties, and, in that case, it is 
the particular physical and chemical characteristics of the 
gel which confers viscositv to the fluid. It is the fact that 
it is a gel, and a gel is a viscous material. 

Owing to the nature of the cuttings or chips they do not 
contribute to the gelling fluid of this Cross application. 
They are not gel-forming. For that reason they do not con¬ 
tribute to the gel which is present in the fluid. Therefore, 
they do not contribute to the particular sealing off action of 
this Cross fluid. Nor do tliev harm the fluid. Thev do not, 
for instance, destroy the properties of the gel. They are 
inert materials in so far as the fluid is concerned. But thev 
are, of course, being continuously removed to the surface. 
So that, since they neither retard nor add to the fluid, and 
are being removed continuouslv at the surface, thev are in- 
ert in so far as the fluid is concerned. If vou should start 
drilling an oil well with this drilling fluid in strict ac¬ 
cordance with the Cross application, Case C, which is 
nothing but Aquagel and water, that fluid would 
93 not be contaminated bv the cuttings and the eartliv 
material which the fluid encounters in the well to 
a point where it is comparable either with the old clay¬ 
laden fluid ior with the drilling fluid of the Cross ap¬ 
plication, Case A„ where some bentonite is used to sus¬ 
pend the clay material and the weighting material, be¬ 
cause these cuttings, as I said before, are being con¬ 
stant lv removed at the surface. There is nothing to be 
gained bv allowing them to concentrate in the fluid. Thev 
don’t add anvthing to its efficiencv. The nature of the 
fluid itself is such that they do separate at the surface. 


In addition to the advantages of this low-solid drilling 
fluid of the Cross application, Case C, in that it is more ef¬ 
fective in wall building, there are advantages, of course, of 
cost. The amount of material required, as has been already 
shown, is approximately one-sixth to one-seventh of the 
solid material that is required in a mud-laden fluid. In 
addition to the cost of the material alone, there are ad¬ 
vantages in the transportation costs. Necessarily, using 
less material, the transportation cost is proportionately 
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less. The transportation cost is a factor of very consider¬ 
able proportion in the total cost. 

The fluid has a lubricating action. These gels are lubri- 
cants, and the value of a lubricant in oil well drillinglis well 
recognized, because there is very considerable fricticjn both 
in the tools and the drill pipe, and any lubricant very con¬ 
siderably reduces the amount of power that is neces- 

94 sary for the driving of the well. A clay-laden fluid, 
being a suspension of solid particles in water, may 

even be abrasive rather than lubricating. The thing in this 
gel that makes it a lubricant is its exceedingly smooth tex¬ 
ture. j 

The alkaline condition of the treated bentonite is another 
advantage, because many of the so-called waters ehcoun- 
tered in an oil well drilling are in fact brines which are 
quite corrosive due to the fact that they contain c*4lcium 
and magnesium chloride, which are corrosive saltjs, but 
which are not corrosive in a weakly alkaline medium!. 

There are oilier advantages, such as the fact that the 
fluid tends to reduce the temperature at the drilling sur¬ 
face owing to the fact that this fluid has a specific heaf; con- 
siderablv greater than that of the mixture of cla4 and 
water. 

A drilling fluid in accordance with the Cross application, 
Case C, would necessarily weigh less per cubic foot than 
this old type mud. There is an advantage in this 4P ai 't 
from the fact that you have a different principle of wall 
building. The amount of power required to handle stieh a 
fluid, owing to the fact that the weight that you haVe to 
lift and transport as you circulate this fluid, is very, con- 
siderablv less, would be less with this fluid. And when vou 
have a well 6,000 feet deep, that becomes a considerable 
item, because you are moving a mile or more than a mile 
of fluid, and the actual difference in weight is very con¬ 
siderable. 

This Cross drilling fluid of Case C does not cause 

95 anv difficultv in adhering to the drill stem ort the 
metal parts. It does not have a quality of sticking 

to those parts. One of the things that were encountered 
in using the ordinary mud-laden fluid was the fact that 
the wall may build up to such a point that any motiok of 
the drill pipe may knock off sections of the wall. In the 
case of the Cross fluid, the wall is thin, so that there can 
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still be considerable lateral motion of the drill pipe without 
knocking off anv of the material. 

Mv statement as to the theory of the way in which this 
Cross drilling fluid of bentonite and water forms a wall 
is not based upon theory only but is based upon experi¬ 
ments and observations, as well as experience with this 
material and with similar materials. Of course, we cannot 
get down in an oil well and see what happens there, but we 
have brought to the surface the formations such as exist 
in a well and tried those fluids out on them there. I have 
seen many, many cores taken from oil wells, and know 
what these structures look like. I have submitted those 
cores to tests with bentonite and water fluid. We have ex¬ 
amined such cores for manv, manv years. We have had 
them submitted to us for determination of the porosity 
and chemical characteristics. 

Claim 1 of the claims refused by the Commissioner of 
Patents reads as follows: 

“An oil well drilling fluid having a viscosity between 80 
and 250 and total solids less than 10 per cent by 
96 weight.” 

When this claim calls for a drilling fluid having a vis- 
cosily between 80 and 250, that is expressed in degrees 
McMichael. That is the only unit used in this specification, 
and that would be between 8 and 25 centipoises. All of 
the claims here state the viscosity in degrees McMichael. 

Claim 4 is as follows: 


s, a 


“An oil well drilling fluid having colloidal propertie 
viscosity between 80 and 250 and a total solid content below 
10 per cent by weight.” 


It has been disclosed and taught in the specification of 
this application that the colloidal material bentonite is to 
be changed or transformed into a gel. Now, the word “col¬ 
loidal” is used in this claim in the sense which we were 
talking about yesterday. If you take two types of material, 
such as thg colloidal material of clay and bentonite—and 
they are both colloidal materials—one of them, the bento¬ 
nite, is capable of being transformed into a gel. The col¬ 
loidal material of the clay is not capable of being trans¬ 
formed into a gel. Since the specification of this applica- 
tion mentions only bentonite and bentonite which has been 
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so treated as to improve its gel-forming propertied there¬ 
fore, the colloidal material mentioned here is of pie gel¬ 
forming type. In the light of the specification, thp phrase 
“having colloidal properties” means having the 
gel-forming properties of bentonite. 

Referring to claim 5 of this Cross application, 

97 where it refers to “An oil well drilling fluid in¬ 
cluding in combination a colloid” I understand that 

you have exactly the same meaning as I have jijst now 
mentioned. That is, it contains a colloid which is capable 
of being transformed into a gel. I construe it that wav 
in the light of the specification. That claim also refers to 
a deflocculating agent, and I understand the meaiiing of 
that phrase to be precisely as was stated yesterday—that 
again the use of the word “deflocculating agent” there is 
to be taken in the light of the disclosure of the specifica¬ 
tion, which is that substances which are capable of exerting 
a degree of alkalinity when dissolved in water will trans- 
form or convert bentonite into a gel. The use of the word 
“deflocculating” in this claim clearly indicates that by a 
“deflocculating agent” is meant the alkaline material re¬ 
ferred to in the specification, which stimulates the gel¬ 
forming capacity of the bentonite. j 

Referring to claim 6, which refers to a treated bejitonite 
adapted to assume a colloidal state with water, in tli|e light 
of the specification, that means to form a gel. 

In my opinion, the terms “colloid” and “colloidal” as 
used in claims 4, 5, and 6, of this application, are not used 
in the same sense in which we speak of the colloidal con¬ 
tent of clay. In the one case you are speaking of the 
particle size. In this application the disclosures pf the 
specification are such that they clearly show that it is in¬ 
tended to use the colloidal material here in the gel 

98 state or to transform it into the gel state. It refers 
to a colloidal gel. In my opinion, it would not be 

possible to produce an oil well drilling fluid such as is 
specified in the claims of this application, Cross Case C, by 
a mixture of clay and water in any proportions whatever. 
It would not be possible because in order to get a. fluid 
within those viscosity limits, it is necessary to have a gel. 
It could be done with gel-forming materials otheJ than 
* bentonite, but the material must be a gel-forming material, 
and clay does not contain such a material. 


Colloidal 
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In my opinion, the invention described in the Cross ap¬ 
plication, Case C, and specified in the claims refused by the 
Commissioner of Patents, is not disclosed in the Cross 
application, Case A. It is not, because in Case A it was 
the intention there to prepare a mud-laden fluid having a 
large percentage of solids with or without weighting 
material. 

I have read and understand the several patents and pub¬ 
lications cited bv the Patent Office in refusing the Cross 
application; Case A. I have also read and understand the 
additional publications which counsel for the Commissioner 
has notified us that he intends to offer in evidence here 
and which have been specified in the amendment to the 
answer. 

The McCulloch patent, No. 1,286,043, teaches that a com¬ 
posite material composed of heat-resisting flakes bound 
together by a paste of water and bentonite may be 
Of) prepared. In other words, he is trying to make a 
composite heat-insulating material and to do that 
by pasting together flakes or sheets of mica by a paste of 
bentonite and water. That does not make use of the 
suspending qualities of a bentonite gel. It does not make 
use of the gel-forming capacity. It is not referred to as a 
gel, but merely as bentonite. 

The Olsson patent, Xo. 1,442,413, teaches that a refrac¬ 
tory material may be prepared containing 95% of bauxite 
and not more than 5% of bentonite. That refractory 
material is what we find in the refractory linings of fur- 
naees or converters. Bauxite is an aluminum oxide, a 
naturally occurring aluminum oxide, and it is widely used 
as a refractory material because of its high melting point. 
This is a material composed of a mixture of 95% bauxite 
and 5% bentonite. I think that the idea is that the ben¬ 
tonite forms a binder for the bauxite. Bauxite is a harsh 
material, and this is probably intended to cover a mortar 
used in laying fire bricks. It does not make use of the 
suspending: qualities of the bentonite at all. He merely 
refers to bentonite as a binder, a means of holding the 
particles of bauxite together until they can be gotten into 
place. It does not make any use of the sealing qualities 
of a bentonite gel. 

The Kraus patent, No. 1,509,406, specifically states that 
it is for an improvement in the ceramic art, and that a 
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plastic composition may be prepared using mixtures of 
bentonite and other materials, and that the bentonite is 
used, or may be used, for the purpose of increasing 

100 the plasticity of the mass or to improve the ponding 
qualities of the mass. That is something of tfle same 

effect as its use with bauxite in the Olsson patent, that it, 
as a sort of binder. It does not make any use of the sus- 
pensoid qualities of a bentonite and water gel. 

Referring to the publication by the Bureau of Mines, 
Technical Paper 438, entitled ‘‘Bentonite, Its Properties, 
Mining, Preparation, and Utilization”, I have examined 
the entire publication. This is a paper discussing thje chem¬ 
ical and physical properties of bentonite and the mining 
and utilization of bentonite. There is no mention ijnade in 
this paper of bentonite as a component of an oil well drill¬ 
ing fluid. There is, though, on page 11, a mention! of the 
fact that bentonite had been encountered in the grilling 
of wells for oil, potash, and other minerals, and that when 
bentonite was encountered, the water in the well would 
cause the swelling of the bentonite, and thereby, in the 
language of the paper, “The sides of the hole may swell, 
heave, and cave and may result in the collapse of casing”. 
This author suggests that it is important to take steps to 
prevent the swelling of bentonite when it is encountered. I 
do not find in this bulletin any suggestion of makil 
of bentonite in connection with the drilling of an o 
The suggestion is that it is a substance to be avoided, and 
that, if it is encountered, particularly in the drilling of an 
oil well, steps should be taken to overcome its tendency 
to swell when in contact with water. I do nbt find 

101 in this bulletin any hint or suggestion that ! would 
lead me to believe that an oil well drilling fluid of 

the desired viscosity and low-solid content could b^ made 
by mixing bentonite and water. I do not find in this bulle- 
tin any suggestion of a new composition of matter compris¬ 
ing 90 per cent of heavy weighting material, such as ^aleni- 
ferous barytes, and 10 per cent bentonite. This technical 

r. 

ng of 


ng use 
il well. 




paper was written by C. W. Davis and H. C. Vach^ 

The article bv C. W. Davis entitled “The Swell 

•* 

Bentonite and Its Control” in “Industrial and Engineering 
Chemistry”, Vol. 19, No. 12, is an extension of the ijnatter 
mentioned in Technical Paper No. 438. In Technical Paper 

5—6437a 
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Xo. 43S, Davis merely suggests that some steps should be 
taken to overcome the swelling of bentonite; and this pres¬ 
ent publication in the Industrial and Engineering Chem¬ 
istry is the publication of the results of experiments which 
he made for the purpose of determining what substances 
were best suited to be used for the preventing of the swell¬ 
ing of bentonite when it was encountered in drilling. This 
author merely points out a way to remove the troublesome 
conditions which arise when he meets with bentonite in 
drilling an oil well. This article does not contain any sug¬ 
gestion at all of deliberated using bentonite as an ingre- 
dient of the drilling fluid. In my opinion, neither Bulletin 
Xo. 438, or this Davis article, would teach one skilled in 
the art of drilling an oil wells to use a fluid made up merely 
of bentonite and water as a drilling fluid. It would 
102 not teach this, because it does not reveal that the 
bentoiiite is, in the first place, capable of forming a 
gel, or that such a gel has any properties which would make 
it a desirable oil well drilling fluid. On the other hand, 
the author is concerned solelv with controlling the swell- 
ing of bentonite or preventing the swelling of bentonite 
should it be encountered in the drilling of a well. As his 
conclusion regarding bentonite in oil wells, he states in his 
article that the gel of Wyoming bentonite is an inorganic, 
hydrophillic icolloid, and points out that many other ben¬ 
tonites do not swell, but the trouble resulting from en¬ 
countering them in drilling a well would be due to caving 
of the well walls, but that certain bentonites do swell mark- 
edlv in water and are known to cause the difficulties which 
he has enumerated previously. He suggests the use of a 
lubricating oil, such as kerosene or gasoline, and other 
materials to replace water in the drilling so that this swell¬ 
ing will not take place and it will be possible to drill through 
the bentonite without wetting it with water. Then, he 
further suggests that cheap salts could be added to the 
water, which would cause the bentonite to shrink rather 
than to swell in contact with water. There is no reason 
that would lead me to believe that this article, dealing 
with this unpleasant experience with bentonite, would teach 
one skilled in the oil well drilling art any more than it 
taught Davis,* the author. As a matter of fact, it would 
probably lead one to believe that it was a dangerous sub¬ 
stance to use. 
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103 The publication entitled “Petroleum Production 
Engineering” 1924 Edition, pages 174 and 1.75, has 

a paragraph on the particular page cited headed “physical 
properties of mud-laden fluid used in rotary drilling”. In 
this section, the author makes this statement : 

“The type of clay best suited to the work is onb which 
has a slow rate of settling, a high specific gravity, and a 
low viscosity.” 

There is no mention of bentonite in this article. There is 
one other statement at the conclusion of this paragraph: 

“A small amount of alkali added to the clay-water mix¬ 
ture will greatly increase its colloidal properties, while 
acids and neutral salts have the reverse effect.” 

That, though, does not state that the addition jof the 
alkali will cause the colloidal material contained in play to 
gel, and we know that the colloidal matter in clay will not 
gel when alkali is added. Therefore, this could not be a 
disclosure of the production of a bentonite gel by the use 
of alkali. Uren teaches that a drilling fluid high in specific 
gravity causes the best results. That is consistent with the 
theory that you have to get these solids into it to gtye you 
the viscosity. The reason he points out the high Specific 
gravity and low viscosity—what he means there ils that 
the best clay in his opinion is one which will give jyou a 
high concentration of solids without unduly increasing the 
viscosity. In other words, he realized that viscosity 

104 is one of the limiting characteristics, and also that 
that can only be gotten in the case of a clay with the 

low specific gravity by using more solids. Therefore, it 
would be more desirable to have a clay of high specific 
gravity so that vou could get more and more of this wall 
building material into your clay without unduly increasing 
the viscosity. That is what Mr. Uren says in his book 
written ten vears ago, in 1924. I have examined his 1934 
edition to see what he says in that about the desirable qual¬ 
ities of a drilling fluid. In the 1934 edition of this same 
textbook he recites that it is highly desirable to have a 
gel-forming substance present in the drilling fluid, and 
that the best substance on the market for this purpose is 
Aquagel. 
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The publication by Spence entitled 4 ‘Bentonite", of the 
year 1924, page 30, is a publication of the Bureau of Mines 
of Canada, and on page 30, about the middle of the page, 
there is a paragraph with a heading “As A Suspending 
Agent”, which reads as follows: 


“The use of bentonite as a suspending agent in enamel 
mixtures has already been referred to under Ceramics. Its 
successful application in this connection suggests a wide 
field of usefulness for it in the suspending of various solids 
in liquid media of suitable character—that is, in liquids 
containing no electrolvte that will flocculate the clav.” 


105 Spence, in this particular instance, was first think¬ 
ing of its use as a suspending agent or its use as 

a plasticizing agent in ceramic enamel. That is a material 
that is to be applied to a ceramic body for the purpose 
of producing a finish when fired. He further states in his 
mention of using bentonite for the suspending of solids in 
liquid media that the liquid medium must be of suitable 
character, that is, in liquids containing no electrolytes that 
will flocculate clay. In other words, that would lead one 
to believe that anv dissolved material would cause the 
flocculation of the bentonite and cause it to lose its sus¬ 
pending properties, whereas he does not mention a gel, nor 
is he aware that the presence of a caustic alkali, which is 
an electrolyte, is capable of causing gel formation, because 
lie creates the impression that any electrolyte being present 
would flocculate the clay. In fact, he would almost suggest 
that the onlv medium in which it could be used would be 
distilled water. 

Referring now to the publication cited by the defendant, 
Bulletin No. 233 of the Bureau of Mines, by R. Van A. 
Mills, entitled “Protection of Oil and Gas Field Equipment 
Against Corrosion”, which is said to date from March 10, 
1925, I have examined this publication in its entirety, as 
well as those portions of it which are cited. This publi¬ 
cation is Bulletin No. 233 of the Bureau of Mines, and is 
quite an extensive bulletin, dealing with the prevention of 
corrosion of oil well casings. The author had observed that 
in many oil fields, after the casing had been placed 

106 in a well, later on there was very good evidence 
that the casing had become corroded and allowed 

water and gas and brine to enter the well from the struc- 
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lures outside the casing. The water and the brine in struc¬ 
tures in an oil field, and even some of the oil and the gas 
in such a field, may contain corrosive substance^, which 
are capable of causing extensive corrosion of the casing, 
corrosion to such a degree that there is actual erosion of 
the metal of the casing, with formation of large holes that 
will allow the water or brine to flow’ into the well, <^nd may 
allow the discharge of gas into the w r ell. So this j author, 
having set forth the extensive occurrence of this corrosion, 
suggests in this paper a method of preventing this corro¬ 
sion. His method, in a few’ words, consists of preparing a 
mud. He was familiar with the practice of using ja mud- 
laden oil w’ell drilling fluid. But in his method he proposes 
to take such an oil w’ell drilling mud and add to |t alka¬ 
line substances, and he particularly mentions under the 
head of “Alkali Reagents’’ on page 76, sodium silicate, 
caustic soda, and sodium carbonate. Now’, all o:: these 
materials are very alkaline, and, since the corrosior^ of the 
casing in large part consists of the action of brine (>n that 
casing, and since the corrosive action of brine is du4 to the 
presence of calcium and magnesium chlorides, it is pos¬ 
sible to stop this corrosion by making the brine or w’ater 
alkaline or causing it to come in contact with an alka- 
107 line substance. This is a w r ell-know r n and widely 
used practice. For instance, one very connrjon ex¬ 
ample of this type of treatment is in the case of a refrigera¬ 
tion brine. The refrigeration brine w’as prepared | either 
from sodium chloride, common salt, or calcium chloride. 
After being in use for some time, such brines developed 
a slight degree of acidity, and, unless treated, caused ex¬ 
tensive damage to the refrigerating svstem in which they 
were used. The common method of treating them con¬ 
sisted of adding caustic soda, sodium carbonate, sodium 
silicate—the substances enumerated here—or othei^ alka¬ 
line materials, such as trisodium phosphate or disjodium 
phosphate. In fact, it is a very common problem, }n dis¬ 
cussing this matter before testifying, I said that just re- 
centlv in mv own experience I have had a case where a 
telephone company in laying some underground lead cable, 
w’hich is supposed to be inert, found that it was readily at¬ 
tached very much indeed by acid materials present ini soils. 
In this particular instance, there w’as a railway embank¬ 
ment right adjacent to the location where this cable w-as 
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oing to be laid in a trench. In that particular case I 
suggested to the telephone company, after analysis of 
samples of the soil from their location, that the trench be 
back-filled with alkaline materials so that the carbon diox¬ 
ide and sulphur dioxide and sulphide that result from the 
weathering of cinders on the railway embankment would 
be neutralized before it came in contact with the lead sheath 
of the cable. I don’t know whether that did the trick. They 
tried it, but it will be some years before they will 

108 know. 

That is precisely the thing that this author is 
designing to accomplish. He is going to force up around 
the outside of the casing and into the space between the 
casing and the formation a mud containing an alkaline 
substance, and particularly, as he refers to it, sodium 
chloride, caustic soda, or sodium carbonate, for the pur¬ 
pose of forming on the exterior of the casing a mud sheath 
which has a sufficient degree of alkalinity to prevent the 
corrosion of the casing by the liquids or gases with which 
it comes in contact. I have produced a sketch, which is 
marked Plaintiff's Exhibit Xo. 19, in which I show the 
application iof corrosion-preventive alkaline mud. This 
schematic drawing is made for the purpose of illustrating 
the process proposed by Mills in this article in Bulletin Xo. 
233. That is on pages 73 and 74 of Mills. He has an illus¬ 
tration of his own there, which illustrates the same thing. 
It is just a smaller scale drawing. In this larger drawing, 
showing for convenience a section of casing, in red is shown 
the alkaline mud sheath, the manner in which it tills the 
space between the casing and the formation there. This 
drawing shows several casings, because of the fact that 
Mills refers in his paper to the fact that this same process 
can be used for protecting the additional strings of casings 
which are sometimes placed in a well. These are casings 
that were put in after the well is drilled, what you call the 
production strings. So this drawing serves to show 

109 how this alkaline mud sheath is produced in the 
annular space between the casing and the structure. 

He also discusses the fact that in addition to carrying 
alkaline materials capable of neutralizing or rendering 
alkaline any fluid that should gain access to the mud, it will 
by its hydrostatic head serve to hold back water, brine, oil, 
or gas which may exist in the formation. This hydrostatic 
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head is developed by the column of mud pumped inj. behind 
the casing. In other words, that is the column <^f mud, 
for the purpose of illustration, which would exteiid from 
the bottom of the well to the top of the well, between the 
outside of the casing and the wall of the hole. Now, just as 
in the case of a mud-laden fluid in a well, that column has 
weight and will exert a pressure, and the pressure is that 
of the head independent of the cross section of the jjolumn. 
That pressure will tend to hold back in the structure water, 
brine, oil, or gas. If there is a slight penetration of water 
or brine into this sheath, such water or brine as do^s gain 
access to it is immediately rendered alkaline bv the alka- 
line materials present in the sheath, and, when it is ren¬ 
dered alkaline, it does not hurt the casing. It does not 


cause corrosion. 

Now, referring again to the publication of Mills, begin¬ 
ning on the third line from the bottom of page /6, this 
statement is found: 

“Alkali clays, such as some of those of the bentonite 
tvpe, may also be added to ordinary clavs to yield the 
minimum viscosity consistent with the required spe- 
110 cific gravity of a mud fluid. 'Where bentonite clavs 
are available, they may be added to ordinary clavs 
with or without other alkali reagents.” 


He calls bentonite clay an alkali clay. If you refer to 
the footnote on this page, which is footnote No. 49, follow¬ 
ing the words “bentonite type” and read the footnote on 
that page, that explains what lie means. That footnote 
reads as follows: 

“The name bentonite has been applied to a group or 


series of clay-like materials characterized by an alkaline 


oxide and alkaline earth content of 5 to 10 per cei}t, fine 
grain, high absorptive powers, and, usually, very Strong 
colloidal properties.” 

That really refers to the alkaline oxide or the alkaline 
earth content of bentonite, which is present as an incidental 
impurity in some bentonites, and that leads me to Relieve 
that he makes use of the bentonite primarily for its alka¬ 
line properties. Ordinary clays may or may not be alka¬ 
line. It depends upon the particular clay. He recognizes 
that fact, because he says that in order to select the 
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material here, it is necessary to test and determine what 
is the most satisfactory material, that is, from the stand¬ 
point of alkalinity. Now, another thing here that I think 
is quite important is the fact that he, all through, this sec¬ 
tion, is concerned solely with the alkalinity of the material, 
and he does not mention anything about the fact 
111 that in a proper degree alkalis will form gels with 
bentonite. 

“The Court: He says, “Certain alkaline clays of the 
bentonite type, suspended in solutions of sodium silicate 
and sodium carbonate, tend to yield these results when 
brought into contact with brines containing calcium and 
magnesium salts.” 

o 


By Mr. Des Jardins: 

Q. Please explain that. A. Yes. I was just coming to 
that. 

I refer you to the beginning of that paragraph, because 

the beginning of that paragraph is where lie develops his 

theorv of the action of these alkali muds. He savs: 

% * 

“Alkali muds have chemical as well as physical ad¬ 
vantages in that they afford chemical protection against 
corrosion and tend to react with certain dissolved con¬ 
stituents of the oil-field brines to form precipitates in the 
interstices of the water sands, thus aiding in the exclusion 
of the waters. In the application of this method the waters 
themselves mav be made to contribute cementing material 

• 'ip 

to shut themselves off. Certain alkaline clays of the bento¬ 
nite type, suspended in solutions of sodium silicate and so¬ 
dium carbonate, tend to yield these results when brought 
into contact with brines containing calcium and magnesium 
salts.” 


112 Now, what he means there is not that the bentonite 
is precipitated; but he lias said that, when brought 
into contact with brines containing calcium and magnesium 
salts. It must be borne in mind that this bentonite referred 
to here is suspended in a solution of sodium silicate and 
sodium carbonate. "When sodium silicate or sodium car¬ 
bonate comes in contact with brines containing calcium and 
magnesium salts, there are precipitated from those brines 
the carbonates of calcium and magnesium and the hydros- 
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idc of magnesium. These materials precipitated jn these 
porous formations are the substances which he intends to 
use as sealing agents. Not the precipitation of thejbenton- 
ite, but the calcium and magnesium, the calcium ca|rbonate 
and the magnesium hydroxide precipitated by the sodium 
silicate and the sodium carbonate. In order to interpret 
that statement, one must be familiar with the chemical prin¬ 
ciple involved, because I will be frank to say that a layman 
reading that would be inclined to think that it meant that 
there was something specific about the bentonite tfiat did 
that. But that is not the meaning of that statement.! What 
he intended to do was to incorporate bentonite meirely as 
a material, and that the alkali, particularly the sodium sili¬ 
cate and the sodium carbonate, was to react with ^he cal¬ 
cium and magnesium salts contained in the brine. 

I find confirmation of this opinion as to what was meant 
by that article in the very next paragraph, which starts out 
with this language: “The successful use of precipi- 
113 tated calcium carbonate in mud fluids for sealing off 
formations has been recently described by 
Munger”. There is a reference on this page to pate 
1,421,706. I have a copy of the patent referred to[ there, 
which is an extension of the matter contained in this); para¬ 
graph. In this patent, No. 1,421,706, which was grafted to 
R. Van A. Mills, the author of this article, there jis de¬ 
scribed a process of excluding water from oil arid gas 
wells. In the specification of this patent the process is 
described in the following language: 


J. E. 
nt No. 


“In brief, this new process consists in iniroducin 


into 


wells, porous sands, or other porous rocks or rock-forming 
materials, one or more soluble chemical reagents, cither as 
solids, liquids, gases or muds, dry or in aqueous or other 
solutions, free or in containers; and under anv necessary 
pressure that is practical, so that the said reagent or 
reagents come in contact with and react chemically with 
each other, with the wall rock materials of the weljls, or 
with the dissolved constituents of natural waters or other 
solutions in the wells and interstices of porous roc^ks in 
such manner as to cause chemical and physical precipita¬ 
tion in the wells and rock interstices.” 


Furthermore, in the specification of this patent there are 
disclosed a number of typical examples of those precipi- 
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tating reagents. In a scheme or diagram in this patent is 
shown the reacting materials and the precipitate and 
114 other substances formed as the result of the chemical 
reaction. For instance, one such example here, in 
which an aqueous solution of sodium silicate is used and an 
aqueous solution of barium chloride is introduced; or, where 
barium chloride occurs as a natural constituted, the min¬ 
gling of these two liquids produces a precipitate of barium 
sulphate and an aqueous solution of sodium chloride. That 
is one of his examples there. Calcium sulphate in finely di¬ 
vided particles is pumped into the well, together with an 
aqueous solution of commercial sodium silicate, commonly 
known as water glass. In this reaction there are formed 
calcium silicate as a precipitate, plus a residue of calcium 
sulphate in an aqueous solution of sodium sulphate. The 
intention in this patent and in this discussion in this paper 
is to cause a chemical reaction to take place within the 
structure, and as a result of that chemical reaction to pro¬ 
duce in the interstices in the formation a solid finely divided 
material which will block off the formation. 


This author does not suggest or contemplate such pre¬ 
cipitation in the interstices of the formation as an incident 
to the drilling of the well. This is a process to be followed 
out after the well has been drilled. This mud sheath is 
built up after the completion of the well, and between the 
outer portion of the casing and the formation. 


(The Mills patent, Xo. 1,421,700, was offered and re¬ 
ceived in evidence as Plaintiff’s Exhibit Xo. 20.) 


115 This clogging of the porous formation by the for¬ 
mation of this precipitate is not a permanent clog¬ 
ging, because it is possible for a flow to remove that ma¬ 
terial, but the hydrostatic head of the sheath prevents such 
a flow. That mud is supposed to be there all the time. That 
is left permanently in place around the casing. That is to 
be in there as a permanent sheath, to remain there. It is not 
circulated or withdrawn. It is placed in there and left there 
permanently. 

The article goes on, and in the middle of page 77 there is 
a heading “Oil-Mud Method”. In this discussion the 
author recognizes the property of oil of preventing corro¬ 
sion. A metallic surface wetted by an oil, that is covered 
with oil or in contact with oil so that the surface is wetted 
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with oil, is repellant to water and aqueous solutions. In 
other words, they cannot penetrate the film of oil a^id come 
in contact with the metal. He realized that it mighf be pos¬ 
sible to use oil for this purpose, and even suggests the use 
of oil as a drilling fluid as a means of protecting against 
corrosion. Then he further states: 

“Laboratory experiments by the writer indicate that 
most crude oils can mix with and absorb large proportions 
of dry clay and lime, cement, or alkali reagents to form oil 
muds that are heavier than water and fluid enougjh to be 
pumped into place like ordinary mud-laden fluidsj. This 
affords a convenient method of displacing and excluding 
water with oil and clav.” 

116 Now, there he refers again to forming a sheath com¬ 
posed of oil and the finely divided alkaline material 

mixed with the oil. He is going to pump that sheath up in 
back of the casing to perform two functions. The qil is to 
protect the casing, and, furthermore, there is a safeguard 
of placing in the oil an alkaline material so that if for any 
reason water or brine, corrosive water or brine, sho|uld get 
into this sheath, the acidity would be immediately Neutral¬ 
ized by the alkaline materials present. The autlibr also 
proposes to use a mud composed of dry clay and oil with¬ 
out water. He realized that such a mixture will not keep 
the clay in suspension indefinitely, but the clay will settle 
out and tend to pack in the bottom of the space, and that 
should water start to come in, the clay would swell j*nd fill 
the space and mechanically prevent water from flowing out 
of the structure into the space. 

When it comes to bentonite, he has previously stated that 
it has a sealing effect; that is, that its sealing effect is ad¬ 
vantageous because if water attempts to come or starts 
to come into this space, the mud will swell and mechanically 
fill the space and hold the water back, there being, of course, 

all the time a hvdrostatic head on it. 

*■ 

Bentonite, as we have seen here, has the property of 
swelling when water comes in contact with it. So that, if 
this space is filled at the bottom with particles of bentonite 
which had settled out of the oil, and water started to 

117 come in, the bentonite would swell and fill the space 
and exclude the water or hold the water back in the 
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structure, but merelv bv the mechanical action of that in 
tilling the space. , 

Another thing about the bentonite which he mentions 
here is the fact that bentonite in its swollen condition will 
take up oil and form a grease-like material. His use of the 
word “gel” here is meant to designate a material composed 
of swollen bentonite and oil, which would have a consist¬ 
ency, we will say, about like a cup grease or automobile 
lubricating grease. It is a fact that bentonite that has been 
swollen with water does have the property of carrying oil, 
particularly when alkaline substances are present. The 
quotation on page 78 of this paper mentions this swelling 
action that I was just referring to. He states that in very 
definite language here. He savs: 

“Ordinary clav mixed with oil or with oil-water emul- 
sions will doubtless mud off the porous formations enough 
to exclude water and hold the muds in place, but the use 
of bentonite, quicklime, or mixtures of these materials with 
the clay imparts to the muds the quality of swelling and 
cementing when in contact with water. In general these 
muds swell several hundred per cent in volume and pack 
themselves tightly in place when they absorb water. Em¬ 
phasis is placed on the fact that bentonite clays vary widely 
in their swelling properties.” 


IIS Of course, what he has in mind there is the dried 
bentonite, the particles of dried bentonite, and, when 
the water conies into this space, those particles swell up 
and close the space. 


Referring: to page 76 of this article, the sentence there 
which states that alkali clavs, such as some of those of the 
bentonite type, may also be added to ordinary clays to yield 
the minimum viscosity consistent with the required specific 
gravity of a mud fluid, indicates that the author apparently 
realizes the same thing as Uren expressed in his textbook— 
that in order to get a mud-laden fluid of proper viscosity, 
the ideal material would be one that had a high specific 
gravity and which would confer a low viscosity on the fluid. 
When I say “mud-laden fluid” I mean for this purpose of 
preventing corrosion, but the same reasoning would be 
true, because he is wanting to provide a hydrostatic head 
here, and he wants weight for that reason. In his mind, 
the thing that is necessarv is to have the weight high. He 
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must pump this material into this space, and the conse¬ 
quence is that he wants as high weight as he can make it 
and still have mud which is pumpable, which can be pumped 
into the space. 

In Bulletin Xo. 233, there is no description of the circu¬ 
lating fluid used in drilling oil wells, because this author is 
dealing merely with a fluid pumped into the sp^ce and 
which is to remain in that particular space. This coijrosion- 
protecting mud that the author speaks about is to be ap¬ 
plied after completion of the well, immediately af ter. I 
would think that his intention was to get it jin just 

119 as soon as possible after the casing had been set. 

If the circulating fluid used in drilling an oil well 
becomes oily it is discarded, because oil prevents the proper 
sealing action; not sealing action, but it, being a water- 
repellent material, it just simply does not let the water wet 
the clay or material as it should properly do so. It is a 
matter of experience that when oil gets into that drilling 
mud, thov throw it a wav. A bentonite and water mixture, 
especially that contained in a gel of bentonite, would be 
capable of carrying quite a considerable quantity of oil. 
Ultimately, if the quantity of oil was great enough, it would 
be like the mud-laden fluid. It would replace it with a 
new material. 

Bv the Court: 

Q. What does this language mean on page 77: 4 These 
facts and the successful use of oil as a drilling fluid ih Cali- 
fornia suggest that oil may be used to protect well casing 
against corrosion”? A. He refers there, your Hoijior, to 
the fact that it would be possible to fill this space with oil, 
this space back of the casing, between the casing and the 
formation. It could be filled with oil as well as with alka¬ 
line mud. There are certain disadvantages to that, though. 
In that case it would probably have to be sealed at tl|e top. 
Otherwise water would flow into the hole and displace the 
oil. The oil being lighter, would be displaced by water. 

120 That sentence suggests that oil alone has been 
used as a drilling fluid. He says, *‘ These facts and 

the successful use of oil as a drilling fluid in California”. 
Oil does not have any sealing effect on the wall of the 
hole. It undoubtedly must have been used in some very 
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corrosive condition, some condition where the corrosion 
was very baid. Ordinarily, I would not think that oil would 
have been used as a drilling fluid, unless the formation was 
of such a character that they could get through it. But 
there must have been some particular or peculiar condition 
of that particular well. For instance, often, like we have 
back here iti this Davis suggestion for the use of oil or 
kerosene for the purpose of going through a formation 
which would be softened by water. For instance, in cer¬ 
tain of these formations water would soften the mineral 
material and cause extensive caving of the wall. Now, in 
order to get through some depth of such material, they 
might have used oil as a temporary expedient. I rather 
imagine that that is what he is referring to. 

I do not find disclosed in Bulletin 233, an oil well drilling 
fluid of the usual viscositv but of low solid content and 


composed of merely bentonite and water, because the mud 
fluid referred to here is, as I have stated before, merely 
an alkaline mud for the purpose of forming an alkaline 
sheath on the exterior of the casing. The author points out 
that it is verv desirable to have a high solid content to- 

ft w 

gether with a minimum viscosity. In other words, he wants 
it as heavy as possible for the viscosity, and Dr. Cross, 
in the application, Case C, wants it as light as pos- 
121 sible. There is nothing in Bulletin 233, which, in 
my opinion, would teach one skilled in the art to 
make and use an oil well drilling fluid composed of benton¬ 
ite and water and having a viscositv between 80 and 250 
and a solid content which is less than 20 per cent by weight, 
because there is no suggestion of a circulating fluid, or of 
the functions which a circulating fluid fulfills. 


There is nothing in Bulletin 233 which discloses or sug- 
gests a new composition of matter consisting of 90 per cent 
heavy weighting materials, specifically galeniferous ba¬ 
rytes, and 10 per cent bentonite. 


Referring to the publication entitled “Chemistry of Col¬ 
loids' 7 by W. W. Taylor, pages 5 and 6, the particular sec¬ 
tion referred to is one entitled “nomenclature”. In this 


section of Taylor’s book, there is set forth the meaning of 
some of the terms used in colloid chemistrv. I think the 


significant matter is that which begins on the 5th line of 
the section, which reads as follows: 
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“Ho also distinguished between the two conditions in 
which the colloids he first investigated, as gelatin ancj silicic 
acid, were obtainable, the term sol being applied to tl}e form 
in which the system was apparently liquid, while 
solid, jelly-like form he applied the term gel.” 


122 What Tavlor is illustrating there is what we 

v o 

about, namely, that in the case of certain 


to the 

talked 

^olloid 


materials, and particularly in the case of a colloidal jnatter 
contained in clay, suspensions of those materials in water 
yield a form in which the system is liquid, that is, it flows; 
lias a low viscosity, that he designates as a “sol” and that 
is standard terminology. But he says that there is!a dis- 
tinction, and that some of these materials are capable of 
forming a solid jelly-like form, to which the term “^el” is 
applied, and he cites as an instance of that gelatin, j Now, 
gelatin in water in low concentration will form a sol <W thin 
liquid, but if the concentration of the gelatin is increased, 
a typical gel, such as we have discussed here, is forrried. 

Referring to the publication by Searle entitled “Chem¬ 
istry and Physics of Clays and Other Ceramic Materials”, 
pages 232, 246, 247, 248, 249, 282, 271 and 272, these ex¬ 
tracts from Searle are discussions of the action of physical 
changes and chemical changes effected by various reagents 
on clays. Searle does not mention bentonite in any eff this 
matter. Nor does he mention the formation of gels|. He 
points out that the addition of hydroxyl ions, whidi is a 
method of rendering a substance alkaline, tends to floccu¬ 
late or precipitate clays. He makes no disclosure that in 
the case of a material like bentonite the addition of aljkalies 
such as potassium hydroxide, which is the principal pilkali 
he mentions here, causes this gel formation. His entire dis¬ 
cussion is one dealing with ordinary clays. I cjo not 
123 find much in the article that bears on this situation. 

There is a great deal of discussion here of the Whole 
subject of clays, and quite a bit of colloid chemistry, but 
nothing that 1 can see that has any particular bearing on 
this particular application. And that is especially true in 
view of the fact that there is not a single mention of ben¬ 
tonite in the matter. 

Referring to the U. S. patent of Carman, No. 1,460,788, 
this is a disclosure of a method of removing the wall| pro¬ 
duced by mud-laden fluid in oil wells. Carman discloses 
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that the addition of an electrolyte—in fact, lie says that 
any soluble electrolyte, and points out that common salt, 
calcium chloride, potassium chloride, sodium silicate, and 
so forth, will serve—will cause the deflocculation of ordi¬ 
nary clay, that is, the precipitation, coagulation, or in com¬ 
mon language you might sav the clabbering of an ordinarv 
clay, and that there are times when it is desirable to remove 
the wall which is formed, so that, especially in a producing 
structure, the oil may flow freely into the well. This patent 
covers a process of causing the coagulation or clabbering 
of the mud wall so that it will fall off and can be removed. 


Pie does not disclose anything in the formation of that wall 
different from the ordinary mud of the prior art. He is 
referring entirely to ordinary mud-laden fluids. 

Referring to tlie U. S. patent of Lake, No. 1,498,045, this 
patent is exactly comparable to the Carman patent we 
have; just referred to. Lake discloses that he is 
124 going to accomplish the same result that is accom¬ 
plished by Carman, but by another means. Lake 
uses as his means an acid material, acids having the prop¬ 
erty of causing the coagulation or precipitation or clab¬ 
bering of clay in precisely the same manner as do the elec¬ 
trolytes referred to by Carman. Again, he starts with the 

old clav-laden mud. 

* 

Referring! to the L T . S. patents of Stroud, Nos. 1,575,944, 
and 1,575,945, and particularly the latter, which I under¬ 
stand is typical of the disclosures of both patents, the 
specification of the Stroud patent, No. 1,575,945, discloses 
the use of a heavy material, specifically barytes, barium 
sulphate, in an oil well drilling fluid. The specification of 
tlie patent sets forth the fact that barytes is a heavy sub¬ 
stance, and the use of barytes in combination with water 
makes it possible to obtain an oil well fluid of high specific 


gravity having a specific gravity of 2.55, which fluid will 


weigh 21 pounds per gallon. The specification reveals that 


this material is to be finely ground and mixed with water 


and circulated in the same manner as an ordinarv mud¬ 


laden fluid. In addition, the specification points out that 
ferric oxide and plumbic oxide may be used for this same 
purpose. The specification also uses the language that the 
barytes will I remain in suspension indefinitely. That is not 
a fact. Barytes or barium sulphate is, as disclosed by this 
specification, a heavy material. It has a specific gravity of 
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approximately 4.3, and, even when prepared in the 

125 form of a precipitated material, settles very Rapidly 
and does not have any tendency to remain suspended 

in a liquid and particularly in water. 

The Stroud patent discloses, in addition to the ordinary 
mud, a heavy ingredient, and he names barytes of ferric 
oxide, as examples of heavy material. Stroud hkd two 
purposes in mind in adding those heavy materials. First, 
to increase the hydrostatic head so as to make tile mud 
more effective to hold back gas pressures, and, second, on 
the theory that it would build a better wall. Because of 
its high specific gravity and the fact that it yields la fluid 
weighing approximately 21 pounds per gallon, it, of bourse, 
will increase the hydrostatic head due to the fluid contained 
in the well. The specification also states that barytjes has 
a sliming action. I refer to the sentence on page j 2, be¬ 
ginning in line 80, which reads as follows: “Its sliming 
properties adapt it not only as a lubricant but alsb as a 
wall builder; the fact that it is a pigment base shqws its 
property as a covering medium.” In that referencd there 
he uses the term “wall builder”. It is true that barvtcs is 
a material which by its very nature would tend to build a 
filtering wall. In other words, the wall would be capable 
of allowing water to pass through it. That is precisely the 
same suggestion as in the experience with the old mud, that 
the greater percentage of solids you could get into th<} mud, 
the more material you would have to plaster <^n the 

126 wall, because he uses the language “wall builder”, 
showing that it is pictured as a material which builds 

a wall. 

I agree with counsel for Iiarth when he statecj that 
barium sulphate, barytes, was not a suspensoid. Thd pat¬ 
ent is in error when it states that barium sulphates is a 
suspensoid, because it is inherently of a high specific 
gravity and naturally will settle very rapidly in water. 

There is not disclosed in this Stroud patent any ingre¬ 
dient or material of a gel-forming capacity. There is no 
mention of a gel-forming material. There is not disclosed 
in this Stroud patent anything added to the fluid for keep¬ 
ing the mud particles or the barytes in suspension. I \puld 
take it that the patentee apparently thought that the 
barytes did not need anything to stay in suspension |from 

6—6437a 
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the fact that he says in very definite language that it is a 
suspensoid and is capable of remaining in suspension in¬ 
definitely. That language is specific. That is not a fact. 

Bv the Court: 

mt 

Q. Does he say that in a mud-laden fluid it would remain 
in suspension? A. This particular reference at line 80 
does not mention mud-laden fluid. 

The sentence beginning on line 84, reads as follows: “It 
will remain in suspension indefinitely, especially since it 
can be finelv ground, 800 mesh being easily obtained”. 
The “it” referred to in that sentence is the barium sul¬ 
phate, barytes. 

127 The sentence beginning in line 63, at the bottom 
of the first column on page 2, reads as follows: 

“Moreover the base will remain in suspension, even 
without agitation; it is in fact a true suspensoid. The 
base, as well as the fluid formed thereby is also inert 
chemically, in that it does not attack the wall of the bore¬ 
hole or the casing and drilling equipment.” 

The base referred to in that sentence is barytes, barium 
sulphate. 

In my opinion, this Stroud patent, or either of these 
Stroud patents, would not suggest to one skilled in the 
art the use of bentonite as a substitute in whole or in 
part for the barytes. 

Bv the Court: 

Q. Just before you pass that: Just above that he says, 
“the character of the mud base and of the mud-laden fluid 
formed therefrom”. And down below he says, “the base 
and fluid is, however, slimy as distinguished from abrasive; 
accordingly not only does it perform the function of a lu¬ 
bricant for the bit and drill stem, but is sufficiently thin to 
properly penetrate the wall of the bore-hole.” This is all 
suspended in the mud-laden liquid. A. What he is talking 
about, your Honor, there is the barium sulphate, because 
he uses the sliminess as a property of the barium sulphate. 

The Court: I just wanted to call attention to that. 
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Bv Mr. Des Jardins: 

128 Q. Mr. Hawthorne, referring to that paragraph 
beginning in line 42, it seems to me that sorjietimes 

he refers to the mud-laden fluid and at other time^ to the 
base. There is a distinction between the fluid ^nd the 
base? I 

The Court: In line 70 he refers in part to this sulphate 
as a base. 

Mr. Des Jardins: Yes. I think that is it, vour lienor. 

t i 

By Mr. Des Jardins: I 

Q. Is that your understanding? A. Yes. In line) 70 he 
very clearly states, “A base which I have found especially 
suitable for forming a mud-laden fluid meeting t!he re- 
quirements and as possessing the desired characteristics 
and properties, is barytes barium sulphate.” 

Q. So, as a matter of fact, the substance he mentions as 
a base does not have the characteristics that he gRves in 
this patent? A. That is correct. | 

Q. Now, is there anything in the mud-laden fluid which 
he uses which would act as a suspensoid agent fqr the 
barytes? A. No. It is a well known fact that if kn or¬ 
dinary mud-laden fluid containing barytes was being used, 
and there was a cessation of the circulation of thel fluid, 
the barytes would settle out of the fluid in the well regard¬ 
less of the mud or clay present in the fluid. 

129 My reasons for my opinion that neither ofj these 
Stroud patents would suggest to one skilled in the 

art the use of bentonite as a substitute in whole or iiji part 
for barytes, are the facts that the specification states that 
barytes is a suspensoid and that would lead one to believe 
that it had that property itself and that no suspending 
agent was necessary. Furthermore, there is no other Refer¬ 
ence in the specification that a suspending material is jieces- 
sary, nor is any suspending material suggested ip the 
specification. It would not be possible to substitute ben¬ 
tonite for the barytes, because the quantity of water jn the 
fluid would not be sufficient to yield a pumpable fluid with 
the bentonite. As a matter of fact, if it were possible l|o put 
the water in, which is very unlikely, the bentonite ^ould 
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be about in the condition that it is found naturally. It 
would be a solid. There is nothing in either of the Stroud 
patents whidh would suggest to one skilled in the art a 
circulating fluid for oil well drilling having a low solid 
content and comprising bentonite and water. The fluid 
suggested is one of a high solid content. Bentonite is not 
mentioned, nor is the necessity of a suspending agent men¬ 
tioned. 

Claim 4 of the Stroud patent, No. 1,575,945, contains a 
typical statement of the invention of that Stroud patent, 
and reads as follows: 

“A mud-laden fluid for oil or gas wells characterized bv 
the fact that it is chemically inert and has a specific gravity 
which is substantiallv in excess of that of clav-laden fluids 
of the same viscositv.” 

130 The fluid described in claim 4 of the Stroud patent 
must have a high specific gravity, and that specific 
gravitv must be verv considerablv in excess of that of a 
clay-laden fluid. 

In the case of the Cross application, Case C, the fluid 
disclosed is a,fluid containing a small amount of solids, and, 
therefore, a low specific gravity, and, of course, is precisely 
the opposite of the fluid set forth in claim 4 of the Stroud 
patent. 

There is nothing in the Stroud patent which would teach 
one skilled in the art to make a composition of matter for 
use in preparing an oil well circulating fluid, which consists 
of 90 per cent of weighting material, such as galeniferous 
barytes, and 10 per cent bentonite. There is no mention 
of anv bentonite or anv material of that character in 
Stroud. 

The new publication cited by the defendant, namely, 
Knapp, on the action of mud-laden fluids for wells, volume 
69, page 1100, of the “Transactions of the American Insti¬ 
tute of Mining and Metallurgical Engineers” discloses the 
addition of Portland cement to the mud-laden fluid used in 
oil well drilling. The purpose of the addition of the cement 
is very clearly stated in the second paragraph. This is a 
discussion in which various individuals are participating, 
and this second paragraph is a part of the discussion by 
Mr. Knapp. It reads as follows: 
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131 “One thing that I did not discuss was the mixture 
of these mud-laden fluids. When clay is mix^d with 
kaolin, for instance, the clay features are predominant; 
when mixed with cement, the cement is very much jin evi¬ 
dence. For this reason, where the mud must be relied upon 
for other than mere wall stability, it should contain some 
cement—it is then heavier, less susceptible to the Absorp¬ 
tion of gas or air, is less liquid, makes a little thicker filter 
deposit, and settles to a harder condition. Everything is 
in favor of a mixture of clay and cement.” | 

This refers to the addition of cement to ordinary mud¬ 
laden fluid. There is no mention of bentonite whatsoever 
in that discussion. At the bottom of the same page! some¬ 
one asked the question in this discussion, Samuel S. Arentz, 
Simpson, Nevada. He asked the question, “Have yqu car¬ 
ried out any experiments with Bentonite?” Then Mr. 
Knapp answered, “I recently received a large sample of 
bentonite which I am planning to use next summerY. He 
doesn’t say how he intended to use it, nor what the j result 
was if he did use it. 

The publication entitled “Summary of Operations, 
California Oil Fields”, Volume 8, No. 7, is also by Arthur 
Knapp. This is an extract taken from the publication of 
the California State Mining Bureau, and the last six lines 
on the page read as follows: 


i i 


es the 
detri- 


A small quantity of cement added to mud increas 
stability of the wall considerably and has no 
132 mental effect. 

“Caving may be stopped more quickly by tl^e ad¬ 
dition of a small quantity of cement to the mud than by 
attempting to thicken the mud. 

“In general the finer the solid particles in suspension 
in a mud, the better its wall-building properties.” 

That does not differ from the other article. I think it is 
merely a restatement from another source of the same Ithing 
that was in the paper from the transactions of the American 
Institute of Mining and Metallurgical Engineers, and that 
Knapp is specifically referring to the hydraulic properties 
of cement as added to an oil well mud. 

This addition of Portland cement to the oil well mfid, as 
suggested by Knapp, is not in any way comparable tfc> the 
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addition of Portland cement to bentonite as disclosed in 
the Cross application, because, in Knapp’s language, here 
he intends to add the portland cement in quite substantial 
quantity in order to take advantage of the hydraulic prop¬ 
erties of the cement to harden the wall, whereas, in the 
Cross application, the cement is added to the bentonite in 
small quantity for the purpose of furnishing the alkalinity 
in a desirable form which is necessary for the development 
or production of the gel from bentonite. 

I do not find in any of the patents or publications that 
have been offered in evidence by the defendant, or that will 
be offered in evidence, any disclosure or suggestion, which, 
in my opinion, would teach one skilled in the art to make a 
circulating fluid for use in drilling oil wells having a low 
solid content and the usual viscosity and composed 
133 of bentonite or treated bentonite and water. All of 


those, references cited which deal with oil well mud¬ 
laden fluids refer to the type of fluid having a high solid 
content. In my opinion, the claims of the Cross application, 
Case C, set forth an invention over these various patents 
and publications cited as references by counsel for the de¬ 
fendant, because the Cross application is radically different 
from any qf the patents or the literature or references 
cited, in that Cross recognizes the fact, and states the fact, 
that a low solid content fluid prepared by mixing water and 
bentonite which has been treated to improve its gel-forming 
properties will seal off structures through which an oil well 


is drilled bv an entirelv different action from that of an 


ordinary mud-laden fluid. 


I do not find in any of the various patents and publica¬ 
tions cited bv the Commissioner anv disclosure which, in 
my opinion^ would teach one skilled in the art to make a 
novel composition of matter consisting of 90 per cent heavy 
weighting materials, such as galeniferous barytes, and 1*0 
per cent bentonite. In my opinion, the claims of the Cross 
application,! Case B, set forth an invention over the various 
patents and publications cited by the defendant. The ap¬ 
plication in Case B provides for the use in preparing this 
dry composition of matter of the heavy weighting material, 
bentonite, and an agent capable of increasing the gel¬ 
forming properties of bentonite when the composition is 
mixed with water. 
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I am familiar with the old practice of making joil well 
muds by the mixture of suitable clays and water. In my 
opinion, that practice does not suggest to on^ skilled 

134 in the art an oil well drilling fluid of bentonite and 
water, having a solid content as low", for example, as 

6 per cent and with the viscosity usual with the ^d clay 
muds, because all of the previous teachings have b^en that 
it was desirable to have a high percentage of solids,’usually 
in the neighborhood of 30 per cent; and that a ijiaterial 
having a high specific gravity and a low viscosity, jsuch as 
manv of the common clavs, was the most desirable material 
for the production of an oil well circulating fluid, j In my 
opinion, the bentonite and water low solid drilling |fluid of 
Cross Case C differs from the clay muds of the old practice 
absolutely in kind, rather than in degree, because a new 
kind of material is used, that is, bentonite, which lias been 
treated to cause it to gel. I think the principle of operation 
is entirely different. In the case of the old mud-laden fluids, 
the wall-building filtering action of the mud was the pur¬ 
pose that was being accomplished. In the case of the Cross 
application, the purpose is accomplished by using a ma¬ 
terial which does not build a thick wall, but does by ^ts very 
nature enter into the pores or interstices of the formation 
and deposit therein a gel which is incapable of allowing the 
passage of water. 

I do not consider the low solid bentonite and water drill¬ 
ing fluid of Cross Case C as in any sense an equivalent of 
the old clay-laden drilling fluids, because it accomplishes its 
result in an entirely different manner and with an Entirely 
different material. In making that statement, I ljave in 
mind the legal application of that word “equivalent” in 
the patent law as something which accomplishes substan¬ 
tially the same result by substantially the same,means 
operating in substantially the same way. f think 

135 that the old muds were not the equivalent of the 
bentonite and water fluid, because they functioned in 

an entirelv different manner and made use of entirelv dif- 
ferent material. 

Under cross-examination by Mr. Hostetler, the fitness 
testified further as follows: 

In drilling wells of this character a salt formation is very 
often encountered. When such a formation is encountered 
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by the ordinary clay-laden or mud-laden fluids, the salt 

will flocculate, and cause coagulation and precipitation of 

the clay. It would not have the same effect on bentonite, 

because the salt in the concentration in which it is present 

in brine has a decided tendency to gel bentonite. The 

amount of salt present would have to be a good deal larger 

than ordinarilv occurs in a brine before it has anv effect. 

* 

The Mills publication on protection against corrosion, 
Bulletin No. 233, more particularly describes the use of 
mud-laden fluids for the formation of a protective sheath 
on the exterior of the casing. It describes the fillings that 
I have illustrated in Plaintiff’s Exhibit Xo. 19. It describes 
a plurality of types of casings. If you want me to, I will 
find exactly the place. This filling is put in from the 
bottom, as it is put in the casing and then by means of 
pressure put up around the casing from the bottom. xV 
regular mud-laden fluid would not do the same thing, be¬ 
cause in this material there has been put sufficient 
136 alkaline material to overcome the corrosive effects 
of water and brine. Mechanically, you could put an 
ordinarv mud-laden fluid in behind the casing. In the 
operation of drilling the mud-laden fluid fills up the space 
between the casing and the wall of the well, when the 
casing is set after a well has been drilled, where the mud¬ 
laden fluid has been circulated. That is true, except that 
it might be possible that during the operation of setting 
the casing a portion of that existing wall might be knocked 
down or something like that. But by this means, that is, 
by putting the fluid in the casing and pumping it back of 
the casing, you insure that this space is filled. This space 
probably would be filled, but if it should happen that the 
casing should come against the side of the well, or a pos¬ 
sibility of that kind, it might break the wall. Even if that 
should happen on one side, it would go up the other side 
of the casing, but the idea here is to have this annular space 
completely filled with the alkaline material. 

The drill pipe is not shown in this figure, nor is it shown 
in his figure, because he doesn’t show that. The drill pipe 
extends down the center of this casing, and the mud-laden 
fluid goes down that drill pipe, and come- up out of the hole. 
The casing is suspended in the hole, and there is an open 
space back of the casing and an open space between the 
drill pipe and the casing. The pressure of it causes the 
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mud-laden fluid to pass up out of the hole. It \s being 
pumped, and the pressure lifts it. 

137 On the drawing, Plaintiff’s Exhibit X’o. 14,jthere is 
a notation “flow pipe”. That is a pipe whicl^ will re¬ 
turn the fluid coming back up out of the well over jinto the 
mud pit, as it is marked there. At the top we hjave the 
words “stand pipe” and “rotary hose” at quite I a level 
above the flow pipe. That is where the fluid is being in¬ 
troduced into the well. If you disconnected the rotary hose 
there of course you would remove the pressure fifom the 
system, and it would cease to flow. It probably might 
equalize, the difference of pressure pushing the mud-laden 
fluid down until tliev sought the same level. 

Q. Since the function, then, of the mud pump is!merely 
to pump the fluid to the top, and the difference in pressure 

would force the fluid- A. I don’t think there is 

enough head on there to do that. Xo. The pump] has to 
actually do some work in addition to merely creating a 
head alone. 

Q. How much of a head have we there? A. ^ don’t 
know offhand what scale that is drawn to. 

Q. What is your observation ? A. Understand, I 'am not 
a well driller. I don’t know what that head is. 

Bv the Court: 

•/ 

Q. Is there a scale on the map? A. I am not sujre, but 
I think that—Of course, the subsurface portion is 

138 not drawn to* scale; but 1 think the derrick is. 

Q. Just assume that it has an actual head there of 
100 feet. A. Yes. 

Q. Of course, that water would come up on the outside? 
A. Yes. 

Q. Of course, you would have a head proportionate to 
the height of the water? A. There are friction anc} other 
factors that come in there. 

Bv Mr. Hostetler: 

* 

Q. There would be an enormous pressure of that column 
of water, would there not, so that if there was an opening 
down at the bottom, it would be forced out wijth an 
enormous pressure? A. If there is an opening theije, the 
fluid would be forced out into that opening. Yes. Just 
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like is indicated there. There is an enlargement there of 
the bore. Of course, that would be immediately filled. 

Q. The suspended casing in the well hole, then, ordinarily 
would not have air back of it? Would not that air be 
forced out bv the mud-laden fluid? A. Oh, ves. 

Q. We are speaking of a mud-laden fluid. Is that a well 
defined term in the art of well drilling? A. Well, 
139 it is in general; yes. 

But then there are some uses, particularly in these 
references here, whereby a mud-laden fluid is not neces¬ 
sarily meant a fluid composed of clay and water. For in¬ 
stance, in Stroud, where he refers to a mud-laden fluid as 
being barvtes and water. 


Referring to the article from the Bureau of Mines, Bulle¬ 
tin 233, Defendant’s Exhibit 0, and the sentence on page 
76, entitled 44 Alkali Reagents” and leading 44 The useful 
qualities of mud-laden fluids may be improved by adding 
alkali reagents such as sodium silicate, caustic soda, and 


sodium carbonate”, here the author was referring to a 
mud-laden fluid as then known, which was a suspension of 
clav or a mixture of clav and water. It is a fact that he 
could not exclude the mud-laden fluid, even if he describes 
the filler, from back of the casing for the reason that the 
fluid would go there anvwav whether he intended it or not. 
But any fluid that went back there would not be, unless es¬ 
pecially prepared, the fluid to which he is referring. lie 
is referring to a fluid containing alkaline materials capable 
of protecting the casing against corrosion, and the ordinary 
mud-laden fluid to which he refers mav or mav not have 
been alkaline, and, even if alkaline, not alkaline in sufficient 
quantity to protect the casing against corrosion, as was his 
purpose. 


Q. Can you imagine or suggest any mud-laden fluid that 
would not be forced back of the casing in the drilling of 
an oil well ? 


140 Mr. Des Jardins: Which casing do you mean? 

Mr. Hostetler: The suspended casing in the well. 
Mr. Des Jardins: Do you mean the casing that is present 
when the well is drilled? 

Mr. Hostetler: Yes. During the operation of drilling, 
when the casing is suspended down in the hole only part 
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way. The drilling, as I understand, takes place beyond 
your lower end of the suspended casing. j 

A. Just as I stated before. There, of course, any mud¬ 
laden fluid that was used as a circulating fluid Would be 
forced behind the casing. 

But it would not be the particular type of mud-laden 
fluid to which this writer is referring. He is referring to 
an especially prepared mud-laden fluid that contains sub¬ 
stances capable of preventing corrosion and overcoming 
the acidity or corrosive characters of waters orl brines 
existing in the structures through which the well has been 

drilled. i 

I 

Bv Mr. Hostetler: 

*■ 

Q. Assuming all that, is that particular fluid incapable 
of functioning as a mud-laden drilling fluid? A. J don’t 
exactly understand which fluid you are referring to, Mr. 
Hostetler. 

Mr. Hostetler: Will you read the question again ?j 

i 

(The reporter read the last question, as above recorded.) 

Mr. Hostetler: Add to that question 4 ‘that particular 
fluid which he describes.” 

141 A. Well, any fluid used in the drilling of a well 
would penetrate behind the casing. 

Q. Referring now to page 77 at the top, I ask you if this 
language that I am going to read limits that fluid to a fill¬ 
ing from the top as illustrated in plaintiff’s exhibit 19, from 
a mud-laden drilling fluid: 

“Alkali muds have chemical as well as physical advan¬ 
tages in that they afford chemical protection againjst cor¬ 
rosion and tend to react with certain dissolved constituents 
of the oil-field brines to form precipitates in the interstices 
of the water sands, thus aiding in the exclusion of the 
waters. ’ ’ 

Now, particularly from there on: “In the application of 
this method the waters themselves may be made tp con¬ 
tribute cementing material to shut themselves off. Cjertain 
alkaline clays of the bentonite type, suspended in solutions 
of sodium silicate and sodium carbonate, tend to yield these 
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results when brought into contact with brines containing 
calcium and magnesium salts. The addition of ‘burned’ 
lime or Portland cement to the muds also tends to impart 
inhibitive alkalinity and at the same time increases the seal¬ 
ing or cementing properties of the muds.” 

Does not that paragraph indicate that the mud-laden 
fluid that he is preparing or describing has this function to 
serve as a cementing of the wall of the well ? 

142 A. Not the fluid itself, because that is modified; 
and we have to read the language which modifies it, 

which says this: 

“Alkali muds have chemical as well as physical advan¬ 
tages in that they afford chemical protection against cor¬ 
rosion and tend to react with certain dissolved constitu¬ 
ents of the oil-field brines to form precipitates in the inter¬ 
stices of the water sands, thus aiding in the exclusion of 
the waters.” 

Now, in the light of what he has said there and in the 
light of the chemistry involved in this particular para¬ 
graph, it is very clear that he refers to certain alkaline 
clays of the bentonite type suspended in solutions of sodium 
silicate and sodium carbonate. 

Thus the silicate and carbonate which are used to sus¬ 
pend there are those which are capable, as he goes right 
ahead and says, of yielding the result when brought into 
contact with brines containing calcium and magnesium 
salts. 

Now, wheii that condition is fulfilled and carried out, the 
sodium silicate and the sodium carbonate react with the 
calcium and magnesium chloride in the brines to form cal¬ 
cium carbonate and magnesium carbonate and magnesium 
hydroxide; and the calcium carbonate and mag- 

143 nesium carbonate and magnesium hvdroxide are in- 
soluble substances. They are precipitated in the 

pores of the structure and permanently and effectively seal 
off those structures. The bentonite is not the substance 
which is precipitated. 

Q. Mr. Hawthorne, did you ever mix a mud-laden fluid at 
a well or superintend it? A. No, sir. I never have. 

Q. I want to call your attention to the next paragraph 
on that page 77. which reads as follows: 
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“The successful use of precipitated calcium carbonate in 
mud fluids for sealing* formations lias been recently de¬ 
scribed by J. E. Hunger. The addition of ferric! oxide 
(Fe 2 0 3 ) to mud-laden fluids has also been suggested as a 
means of increasing the specific gravity of the muds. Both 
of these methods appear to have mechanical advantages, 
but their effect upon the corrosion of casings deserves care¬ 
ful investigation. ” 

He uses this ferric oxide that is described therb as a 
weighting material, does he not? A. Yes, sir. j 

Q. Is there any necessity for a weighting material in 
a fluid that is just poured in the top between the t\|o cas¬ 
ings? A. Yes, sir, because this author very clearly!points 
out in his paper that this fluid, in addition to its corrosion- 
preventing properties, is also to supply a hydro- 
144 static head to hold back water, brine, oil, and gas; 

and therefore it would be just as logical to increase 
the weight of this alkaline mud sheath as it would bel to in- 
crease the weight of the fluid standing in a well. An|d that 
is his reason in stating that, although he warns that the 
ferric oxide may be capable of, if used alone, causing Corro¬ 
sion. 

It is my view that barytes, as described in Stroud patent, 
Xo. 1,575,945, is not a suspensoid. Referring to page 2 in the 
specification of that patent, the second sentence in the first 
full paragraph in the second column, which reads ds fol¬ 
lows : 

“It has a comparatively high specific gravity and forms a 
suspensoid which even of a specific gravity of 2.5p (21 
pounds per gallon) is thin enough to be readily pumped; 
moreover even at that high specific gravity the cuttings will 
readily drop or settle out.” 

I think that is misused. I have never mixed bariunj sul¬ 
phate in a mud-laden fluid in a well, but I have handled 
lots of barium sulphate, which is very, very commoiL A 
chemist is very familiar with the properties of barium 
sulphate, because it is a very commonly used reagent in 
chemical laboratories as a method of determining sulphates 
wherever they are in solution. Every chemist has! pre- 
cipitated barium sulphate and handled the material, so that 
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he is thoroughly familiar with it. The fact that it 
14o does readily settle out makes it possible to separate 
the precipitate from the liquid from which it has 
been precipitated, it is my understanding that this pat¬ 
ent was sustained in a suit. 

Mr. Hostetler: 

The suit referred to is National Pigments and Chemical 
Company versus Mid-Continent. Mud Company et ah, 6 
Federal Supplement, page 640, and the other suit is Na¬ 
tional Pigments and Chemical Company versus Shreveport 
Chemical Company et al., 1 Federal Supplement, 417. 

As shown in the Cross application, two and a half to three 
per cent of the bentonite which has been treated with an 
alkaline gel improver is used to obtain an oil well drilling 
fluid having a viscosity of between 8 and 25 Centipoises. 
And in the case of a bentonite from 4 to 6 per cent is used 
to obtain aifluid having a viscosity of from S to 25 Centi- 
poises. Six per cent is about the maximum amount or per¬ 
centage of bentonite that could be used with water for a 
drilling fluid. That would not make a suspensoid. It would 
make a gel. The bentonite would be in the form of a gel, 
and there would be no settling there. If you put barytes 
in that composition of bentonite and water, the barytes 
would then remain in suspension and would not settle. 
There are two exhibits here that show 5 per cent of ben¬ 
tonite with 95 per cent of water. There is one that has the 
bentonite alone without any alkaline material. That is 
Plaintiff’s Exhibit No. 8. The contents of this bottle 
146 consists of a mixture of 5 grams of bentonite and 100 
cubic centimeters of water. 

Referring to Plaintiff’s Exhibit No. 17, which contains 
50 grams of barytes, 200 mesh, plus 5 grams of Aquagel, 
plus 100 cubic centimeters of water, the Aquagel in the 
water is supposed to keep the barytes in suspension. With 
reference to the sediment in the bottom of that exhibit, 
that, particular bottle has been standing for a long period 
of time, and the bentonite will not suspend the barytes 
indefinitely. But, if that bottle were shaken up and the 
barytes mixed thoroughly with the bentonite, it would be 
found that it would take a very considerable length of time 
for the barvtes to settle out. The barvtes did not change 
the gel into a liquid. The settling out of this material in 
here has carried down some of the gel with it, undoubtedly; 
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and that is the thing that makes the supernatant portions 
of it liquid. 

Claim 32 of the Cross application, Case B, Plaintiff’s Ex¬ 
hibit No. 1, reads as follows: 

i 

“A composition of matter adapted to be added tcf water 
to form an oil well circulating fluid comprising Hi com¬ 
bination substantially 90 per cent of galeniferous barytes, 
substantially 10 per cent of ground Bentonite and & small 
quantity of a defiocculating agent, whereby, when J mixed 
with water to form an oil well circulating fluid th^ Ben¬ 
tonite will form a colloid adapted to support the galpnifer- 
ous barytes in suspension and the defiocculating ap’ont is 
adapted to disperse the Bentonite and thereby in- 

147 crease its colloidal properties.” 

This is not a drilling fluid in this claim. This is a com¬ 
position of matter which is to be added in connection with 
water to form a drilling fluid. 

(At this point the cross-examination of this witness was 
temporarily suspended.) 

D. A. Sikes, a witness, produced on behalf of the plain¬ 
tiff, testified as follows under direct examination by Mr. 
Ess: 

Mv name is D. A. Sikes. I live in Oklahoma Citv, Okla- 
homa. I am a mud salesman employed by The Baroid Sales 
Company. That company is engaged in the business of 
selling Aquagel and Baroid. I represent that company in 
the sale of those two materials in the States of Kansas and 
Oklahoma. I have been employed by The Baroid Sales 
Company at Oklahoma City since 1931. My duties with 
reference to the sale and distribution of Aquagel and 
Baroid are strictly selling and mixing of drilling muds. 1 
handle the sales through dealers who are located in these 
States, and have been there since 1930. 

Prior to that time, I had contact with the product Aquagel 
in California and Hobbs, New Mexico. I was employed in 
California by the California Talc Company. I don’t know 
whether Mr. George Ratcliffe was president of that!com¬ 
pany, I worked under his direction and supervision, 

148 and was with the California Talc Company when I 
camo to Hobbs, New Mexico, still working under the 
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supervision of Mr. Ratcliff e. When I came to Oklahoma 
rity, I wasiworking for the California Talc Company there 
and still under Mr. Ratcliffe’s supervision. I went to work 
for the Baroid Sales Company sometime shortly after 
coming to Oklahoma City, and that was in 1931, I believe, 
and since that time, I have been working for the Baroid 
Sales Company under the supervision of Mr. Ratcliffe. 

In connection with my duties in selling the product 
Aquagel, I have conducted tests regarding this material 
to show its desirabilitv in oil well drilling. 

Referring to the drawing that has been marked for iden¬ 
tification as Plaintiff’s Exhibit Xo. 21, this drawing repre¬ 
sents a filter press consisting of this chamber, as shown in 
sketch A, a compression chamber or fluid tank, and a 
hydraulic pump. In this case, this filter press was used to 
show the filtering action of a drilling fluid into a formation. 
I have made actual tests upon this filter press which is 
shown in Plaintiff’s Exhibit Xo. 21, and recorded the find¬ 
ings of the tests. 

A core of Wilcox sand, which is a producing sand in the 
Oklahoma Citv field was secured and grouted into a metal 
cylinder with cement. It was hooked up as in sketch B, 
and water was forced through this oil sand core at about 
50 pounds pressure. The next test was ten and one-quarter 
pounds of drilling mud, mud made while drilling was in 
operation. This sand core was removed from the hook-up 
B and placed in the test chamber, as shown in orange 
149 in figure A. The oil sand core was placed in the test 
chamber, and the test chamber filled nearly full with 
this ten and a quarter pound mud, and was followed by the 
pump through the system with water. After several min¬ 
utes of pumping, about a gallon of water had been pumped 
or separated from the drilling fluid. That much water 
had been pumped through the oil sand core. The pressure 
at that time was raised to about 100 pounds, as shown by 
a gauge. Several gallons more were pumped through the 
sand core. Then 350 pounds pressure was built up. It 
looked as if regardless of how much fluid that you would be 
able to pump through, you would never be able to build up 
pressures that might be had in an actual drilling well, or 
that would seal in an actual well. In other words, when 
we got 350 pounds pressure, the water was still filtering 
through. That drilling mud that we used there, that ten 
and a quarter mud, was mud that was made while the well 
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was being drilled. The Wilcox sand is 6,500 feet -leep at 
Oklahoma City. It would just be the cuttings tfyat you 
would dissolve with your water while you were drilling at 
that depth. It would just be the ordinary mud that came 
out of the hole. The test chamber head was removed and 

" i 

the sand core taken out, and the cake or the thickness of the 
cake was measured on top of the sand core. That was the 
cake of mud that was built up there, and that corresponds 
to the cake that is on the side walls of the well. 

150 About three-quarters of an inch was the thickness 
of the cake built up on that mud. 

Then the oil sand core was removed and placed in liook-up 
B, and the pressure reversed, using the water to reverse 
this pressure. At about 100 pound pressure this cake be¬ 
gan to crack and flake off, more especially around the 
grouting. The pressure had to be raised to around 400 to 
450 pounds before the cake was entirely washed off so that 
oil would flow freely there again. 

The oil sand core was then washed with water so t}iat the 
water would flow through it at the original 50 bounds 
pressure. Then a straight Aquagel-water solution was 
made up, having 4 per cent by weight. The oil sai}d core 
was placed in the test chamber, this fluid was poured into 
the test chamber, and the head was bolted on, and the 
pressure raised. After a few minutes pumping witji very 
little water filtering through the sand core, we weife able 
to raise that pressure to 2,000 pounds. After allowing it 
to stand a few minutes, a little more of this Aquagel-water 
fluid was pumped through, and 3,000 pounds was built up. 
In a Wilcox well or Wilcox sand, at Oklahoma City, at 
6,500 feet, you would have a pressure exerted with, say 
water, of around 2,800 pounds per square inch at the bot¬ 
tom of your hole. This 3,000 pounds would exceed this 
hydrostatic pressure, even if there was no formation pres¬ 
sure. In other words, the 3,000 pound pressure tl^at we 
had built up in this test exceeded, not the pressure thjit you 
would encounter, but the pressure that the ljiydro- 

151 static head of this fluid would exert. Then tlie test 
chamber head was removed, and the oil sanc^ core 

taken out, and the thickness of this cake was noted! We 
found that cake about one-sixteenth of an inch in thickness. 

This film was about one-sixteenth of an inch in thickness. 

■ 

7—6437 a 
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That film that I have just described was made by a drilling- 
fluid consisting of four parts of Aquagel and 96 parts of 
water. That drilling fluid weighed about 8.5 or 8.6 pounds 
per gallon. The cake that was deposited by the drilling 
mud was three-quarters of an inch in thickness. The cake 
that was deposited by the Aquagel-water fluid was one- 
sixteenth of an inch in thickness. The first fluid that we 
used was just what came out of the well while drilling, 
which was generated bv the use of water. This drilling 
fluid that I first described, that built up that three-quarters 
of an inch cake, had about 30 per cent solids. Maybe a 
little more. The Aquagel-water solution which I had had 
4 per cent. 

Among the purchasers of Aquagel in Oklahoma is Mr. 
Leslie Fain, of the Fain Drilling Company, whose deposi¬ 
tion was taken in this case in Oklahoma Citv about two 

% 

weeks ago. I heard him testify at the taking of that deposi¬ 
tion regarding his use of Aquagel. That was Aquagel 
which was purchased from one of the dealers of the Baroid 
Sales Company. I also heard Mr. James Stephens, of the 
Phillips Petroleum Company, testify regarding his use 
of Aquagel in oil well drilling, and that material was 
152 purchased by the Phillips Petroleum Company from 
one of the dealers of the Baroid Sales Company. 

When we completed the operation here of building up our 
cake by the use of the Aquagel and water solution, we again 
reversed the action of the core and cleaned the bentonite 
off. At 50 pounds pressure this film began to disintegrate. 
At SO pounds it was washed off clean as in the original test. 

This indicated that the use of this material would not inter- 

* 

fere with the oil-producing sands. 

Under cross-examination bv Mr. Hostetler the witness 
testified further as follows: 

Q. Mr. Sikes, did you ever see a mud-laden fluid weight¬ 
ing material used that contained 90 per cent of barytes 
and 10 per cent of bentonite? A. No. 

(Counsel for plaintiff objected to this question and moved 
to strike the answer out on the ground that the witness was 
not an expert and that it was beyond the direct examina¬ 
tion. The Court ruled that it was not proper cross-exami¬ 
nation and further examination of the witness was con- 
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ducted by counsel for the defendant, examining the iman as 
his own witness.) 


Q. Taking that combination of 90 per cent barytes and 
10 per cent bentonite, what weight of mud would be ob¬ 
tained by the normal mud fluid viscosity either in [specific 
gravity or number of pounds per cubic foot abproxi- 
153 mutely? A. I don’t quite understand the question. 

The Court: Read the question back, Mr. Reporter. 

(The reporter read the last question, as above recorded.) 

A. I would have to figure that out. I just couldb’t say 
right off. 



Mr. Hostetler: 



Q. Couldn’t El Paso clay be used to attain the sanjie mud 
weight ? A. Yes. 


Mr. Ess: Do you mean barvtes and bentonite? 
Mr. Hostetler: Yes. 

Bv Mr. Hostetler: 

* 


Q. Taking a drilling fluid of 95 per cent water and 5 per 
cent barytes or Aquagel, how soon in the circulation would 
it be before the drilling fluid would pick up drillings and 
make a mud of 10 per cent solids instead of 5? A. It [would 
depend upon the type of formation that you were drilling 
in. Some would absorb very readily and others miglit take 
some time. 

Q. If this drilling fluid of 95 per cent water and 5 per¬ 
cent Aquagel is circulated, the liquid Aquagel part of it 
would be taken up in the walls as a sealing fluid, wcluld it 
not? A. It would. 

Q. What would be done to replenish it, to make ijp for 
the loss? A. There would have to be an addition 
154 of more material. 

(Trial resumed on Monday, December 14, 1935.) 

Joseph G. Hawthorne, under further cross-examination 
by Mr. Hostetler, testified as follows: 

Referring to the claims of Cross application, 

588,678, Case C, Plaintiff’s Exhibit No. 2, the 


Serial No. 
first! four 
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claims which refer to viscosity between SO and 250 and 
total solids less than 10 per cent by weight, would be satis¬ 
fied by a drilling fluid made up of 5 parts of bentonite and 
100 parts of water. Claims 5 and 6 would be satisfied by 
5 per cent of bentonite and 1 per cent of Portland cement in 
water. When the drilling fluid becomes weakened bv loss 
of the collodial material, if bentonite has been used 
previously, i additional bentonite could be added. As to 
whether this would have the two uses, both as a drilling 
fluid alone and also as a fluid to replenish a weakened solu¬ 
tion, that, of course, would depend on the type of opera¬ 
tion. If bentonite and ordinary clay or bentonite and 
barytes were being used, it would be possible to add addi¬ 
tional bentonite. 

The viscosity of a fluid that is made up of 5 per cent of 
bentonite and 95 per cent water, would run somewhere in 
the neighborhood of perhaps 12 centipoises, which would 
be, on the scale that we have here, 120, that is, on the same 
scale as referred to in these claims. That is the vis- 


eositv. 

155 Referring to Cross application, Serial Xo. 350,- 
822, Case Plaintiff’s Exhibit Xo. 1, claims 30 to 
33, which appear to be directed to 90 per cent weighting 
materials and 10 per cent bentonite, as to how heavy a fluid 
in specific gravity the 90 per cent barytes and 10 per cent 
bentonite will make, that depends on the viscosity, be¬ 
cause the mixture referred to here is a drv mixture which 

•> 

may be added to water in various proportions to obtain 
the desired! viscosity. If this composition of 90 per cent 
finely divided heavy weighting material, meaning by that 
galeniferous barytes or barytes, and 10 per cent of ground 
bentonite is mixed with water in a quantity sufficient to 
vield a fluid of a definite viscositv, then that fluid will be 
heavier than a fluid of the same viscosity prepared of clay. 
The viscosity would be affected by the purity of the ben¬ 
tonite. If you had an impure bentonite, it would have the 
effect of lowering the quantity of effective bentonite which 
vou had, and the bentonite would be considered to be diluted 
with an inert material, whether it was clay or some other 
mineral substance. 

Claim 31 calls for a composition of matter prepared by 
mixing 90 per cent of finely divided heavy weighting mate¬ 
rial and substantially 10 per cent of ground bentonite. 1 
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have seen used a composition drilling fluid of 10 per cent 
bentonite and 90 per cent barytes mixed, of course, in 
water. There were actually used in practice some fluids, 
that were prepared with galeniferous barytes, that did not 
have the gelling power equivalent to that of Wyoming 
bentonite. I cannot tell you the specific placj3 where 
156 it was used, but I know that such fluids wefe used. 

It was my understanding that such a composition 
was sold by either the California Talc Company or the 
Baroid Sales Company in California. 

The viscosity of the composition given in the table in 
Cross application, Case A, Plaintiff’s Exhibit No. 3, would 
be such as to drop the cuttings in the settling tank This 
particular composition referred to a bentonite of Cali¬ 
fornia origin and one which, as I said a while ago, (.lid not 
have the gelling properties equivalent to those in the (Wyom¬ 
ing bentonite. And, of course, again, this is a dry composi¬ 
tion, which can be used in the proper proportion with water 
to produce a fluid of the desired viscosity, and the vis- 
cositv is the determining factor as to the abilitv of the 
fluid to drop the cuttings. There is 15 per cent of barytes 
and 70 per cent Mojave mud in this composition. Those 
two together would make 85 per cent to be combined as 
the solid material. 

i 

Q. On the next page of that transcript from which you 
read we have a description given of determining plasticity 
or tranferring, you might say, viscosity to plasticity. Do 
vou agree with that statement? A. I don’t see anything 
there that is any statement that states or that would lead 
anyone to the conclusion that that so-called plasticit 
is a measure of viscositv. 


157 


Under redirect examination by Mr. Des Jardins 


the witness testified further as follow; 


show- 


Referring to Plaintiff’s Exhibit No. 19, the sketch 
ing the application of the corrosion-preventing alkal} mud, 
there are three separate casing pipes shown in that sjketch, 
because it indicates what is known as the production ptring 
of casings. That is, it indicates that the well has been 


com¬ 


pleted, the tools withdrawn, and that it is a cabl<ji tool 
drilled well. By 4 ‘production string” I mean the Rasing 
that is put in after the well is completed, and after tlie cir- 



102 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


culation of any mud drilling fluid is over. The cement 
shield down at the bottom is to set the casing permanently. 
That is at the lower end of the production casing. I have 
referred tp this as a cable tool drilled job. The fact that 
the same size of casing is shown in this sketch appar¬ 
ently continuous from the bottom of well to the surface 
indicates that this is a cable tool drilled job. These other 
casings are production casings for protection of the center 
casing. The three concentric casings here indicate a cable 
tool drilled well. That is characteristic of that type of 
drilling. With a rotary drilled well, the production string 
is as indicated on Plaintiff’s Exhibit Xo. 14, but that is not 
especially good there, as Plaintiff’s Exhibit No. 14 is not 
complete. , Referring to this short section of casing, which 
is shown in Exhibit Xo. 14, that is temporary casing used 
while the well is being drilled. That is extended when 
158 the drilling is completed. The casing is extended 
lower when the drilling is completed, that is, to the 
bottom of the hole. In this sketch, I have illustrated a cable 
tool drilled well rather than a rotary, because, in my opin¬ 
ion, that is what the author of this paper was referring 
to. The application of corrosion-preventing mud would be 
more frequent or more necessary with a cable tool drilled 
well than with a rotary drilled well, because of the fact 
that there is no circulating fluid in the cable drilled well. It 
would not wall olf the structure nearly as well as in the case 
of a circulating fluid, because of the fact that tliev merelv 
have the head in the well without the pressure which is put 
on as a result of the pumping pressure. In drilling with 
a cable tool, you have a tool that is simply churned up and 
down in the well. The hole may be filled with water. In 
other words, vou have a hole filled with water and vou 
simply churn this tool up and down in it. The cuttings are 
bailed out with a bailer. They withdraw the string of 
tools and run a bailer down the well and lift the water 
and cuttings out, and they are dumped. Then the tool 
goes back in again. There is nothing like a circulating fluid 
in that cable tool job. 

The sketch, Plaintiff's Exhibit Xo. 19, is to indicate a 
completed cable rig drilled well. For that reason, even if 
it were a rotary well and were completed, the drill pipe 
would have been withdrawn from the well. You are through 
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with the rotary drill stem and have withdrawn it for- 
139 ever when you put in this production stiing and 
apply the corrosion-preventing mud, if you have oc¬ 
casion to apply it. 

On cross-examination I was questioned about the sample, 
Plaintiff’s Exhibit No. 17, which is a mixture ofj barytes 
and Aquagel and water. The reason this sample is not 
stiff like Plaintiff’s Exhibit No. 9, is the fact that it con¬ 
tains these heavy particles. It is well recognized that, if 
a gel is stirred, and particularly if a heavy substance is 
added to it and it is stirred, it would become liquid. But 
it would still be a viscous liquid. That is exactly what 
has happened here. We have in here a myriad of heavy 
particles, which, when the bottle is shaken, tend to rupture 
the gel in its set condition. It does not disturb the vis¬ 
cosity of the liquid. It is still a gel or gel-forming. This 
gel, Plaintiff’s Exhibit Xo. 9, which is bentonite 5 grams 
and magnesium oxide twenty-five hundredths of a gram, 
and water 100 cubic centimeters, if this is shaken, it will 


it it ' 
iiion. 


assume a fluid condition, but not a thin fluid condition. It 
will still be a viscous liquid. 

Under recross-examination bv Mr. Hostetler the witness 
testified further as follows: 


Plaintiff’s Exhibit Xo. 8 is an example of 5 $er cent 
bentonite and 95 per cent water. When barytes is added 
to that mixture, it apparently has had very little ef- 
160 feet, because to my eye these two are apparently of 
the same viscositv. The effect on the viscositv of 
the drilling fluid if you put in substantially that amount 
of barytes is that, there might be some slight increase in 
viscosity, because it would increase the solid matter in the 
fluid. I 

(The exhibits heretofore marked for identification as 
Plaintiff’s Exhibits Xos. 14 to 21, inclusive, were how of¬ 
fered and received in evidence as Plaintiff’s Exhibits Xos. 
14 to 21, inclusive.) 

Kirby K. Wyatt, a witness produced on behalf j of the 
plaintiff, testified as follows under direct examination by 
Mr. Ess. 

My name is Kirby K. Wyatt. I live at Kansas Cijy, Mis- 
ouri, and am an engineer employed by Silica Products 
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Company, the plaintiff in these two cases. I am employed 
by that company as Manager, and have been so employed 
since November, 1929. As manager of the plaintiff I have 
charge of the books, records, and accounts of the plain¬ 
tiff. 

I am familiar with the present arrangement that exists 
between the Silica Products Company, the plaintiff in these 
cases, and the California Talc Company relative to the 
marketing of the product Aquagel for oil well purposes. 
The present! marketing agreement covering Aquagel for 
oil well drilling purposes between the Silica Products Com¬ 
pany and the California Talc Company was entered into in 
May, 1930. This contract in general covers the ex- 
161 elusive distribution of the product Aquagel for oil 
well drilling purposes by the California Talc Com¬ 
pany. Part of the material so marketed in certain territor¬ 
ies may be produced by the California Talc Company with 
royalties oil same being paid to the Silica Products Com¬ 
pany. The remainder of the material marketed is produced 
by the Silica Products Company. The Aquagel which is 
sold to the California Talc Company is mined and proc¬ 
essed in northeastern Wyoming, near Osage, Wyoming. 

The Silica Products Company owns 1920 acres of land 
containing deposits of bentonite. On the property it has 
complete mining and processing facilities, including an in¬ 
dustrial railway, mining equipment, crushing equipment, 
and pulverizing and packing equipment. An estimate has 
been made as to the amount of bentonite that is available 
in those mines. The estimate based on certain survevs, 
pits, and test holes is that there is fairly over a million 
tons of easilv commercially available bentonite. That is 


the most desirable bentonite for these particular purposes 
that has been found by Dr. Cross. The potential capacity 
of our processing plant for this product Aquagel is about 
three tons per hour or 72 tons per 24-hour day. The Aquagel 
which is sold by the plaintiff to the California Talc Com¬ 
pany comes from this mine and processing plant in Wyo¬ 
ming, which I have just described. So far as I know, that 
is a portion of the Aquagel which is marketed by the Baroid 
Sales Company. The California Talc Company has 
162 the right, you understand, of producing some 
Aquagel in their own territory. In certain terri¬ 
tories, principally California, the California Talc Company 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


105 


lias the right, under this agreement, to produce Aquagel 
for oil well drilling use, and, on this material, they pay 
a royalty. All that they sell in the rest of the territory is 
material which is produced by the Silica Products Com¬ 
pany. As to some of the Aquagel, it is purchased out¬ 
right, and, as to other Aquagel, it is mined by the California 
Talc Company, or processed by them or for them, | a roy¬ 
alty being paid to the Silica Products Company. The first 
contract with the California Talc Company relative to 
royalty payments, which provided royalty payments on 
Aquagel produced by them but obtained from other Sources 
than the Silica Products Company, was in February!, 1929. 
However, that contract carried the royalties back, by' agree¬ 
ment, to December, 1928. Therefore, the first royalty ton¬ 
nage was in December, 1928. The total tons on which the 
California Talc Company had paid royalty to the Silica 
Products Company to July 1st, 1934, was 14,054 tons, and 
the amount of the royalty was $33,164.01. j 

Since this arrangement, the California Talc Company 
has purchased from the Silica Products Company, fo De¬ 
cember 1, 1934, for oil well drilling purposes, 12,304 and 


a fraction tons. The price of Aquagel to the consumer 
varies somewhat in different territories and with different 
freight rates. But, taking a fair average price, the total 
value to the consumer of all Aquagel sold would be about 
$1,300,000.00, and perhaps in excess of that figure. That 
covers the period of time since December, 1928. My 
163 answer is confined to Aquagel sold for oil well drill¬ 
ing purposes only. 

My dealings in connection with this matter, wiljh the 
California Tale Company, during the course of the ‘years 
that I have been in the Silica Products Company,| have 
been with Mr. George L. Pateliffe, who is also connected 
with the Baroid Sales Company. I have had a rather pro¬ 
tracted correspondence, an extensive correspondence, with 
him over this period of years regarding this product 
Aquagel. 

The balance sheet of November 30, 1934, shows the total 
assets of the Silica Products Company, after depreciation 
and depletion, to be $240,404.01. 

Mr. Ratcliffe has advised me that the Baroid Sales Com¬ 
pany is the selling agent for Aquagel and Baroid, and that 
it is owned by the California Talc Company and thc| Na- 
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tional Pigments and Chemical Company. He advised me 
that the Baroid Sales Company got their Aqnagel from the 
California Talc Company. To my knowledge, the California 
Talc Company does not sell Aquagel to anybody else other 
than the Baroid Sales Company, that is, other than a 
dealer. 

I am familiar with the claims in the Cross application, 
Case C. It has come to my knowledge, recently, that the 
Baroid Sales Company recommended the use of the drill¬ 
ing fluid described in the claims in Case C to one of its 
customers. 

Referring to the paper, which has been marked for identi¬ 
fication as Plaintiff’s Exhibit Xo. 22, this is a copy 

164 of a letter dated October 23, 1934, addressed to the 
Stanolind Oil and Gas Company, Carlsbad, Xew 

Mexico, for the attention of Mr. E. D. Johnson. The letter 
is signed by the Baroid Sales Company by Harold II. 
Farnham. A copy of this letter was sent to the Silica 
Products Company by Mr. Farnham and Mr. Farnham’s 
office, and is represented to be a letter he had written to the 
Stanolind Oil and Gas Company relative to the use of 
Aquagel as'applied to drilling fluids. Plaintiff’s Exhibit 
Xo. 22 is a copy of the letter which Mr. Farnham sent me as 
being a copy of his letter addressed to the Stanolind Oil 
and Gas Company under date of October 23, 1934, as I have 
indicated. 

(The paper heretofore marked for identification as Plain¬ 
tiff’s Exhibit Xo. 22, was offered and received in evidence 
as Plaintiff’s Exhibit Xo. 22.) 

In this license arrangement or agreement between the 
Silica Products Company and the California Talc Com¬ 
pany, there' is reference to patents or patent applications 
of the Silica Products Company covering the use of Aquagel 
or bentonite as or in connection with a drilling fluid. I have 
the full list of patents and applications, however, I think 
that only a part of them are pertinent. It covers specific 
applications and any other applications that might be filed. 
As a matter — fact, the applications involved in these two 
suits pending before the Court here are specifically men¬ 
tioned. 

165 The Mr. Farnham I mentioned is the same Mr. 
Farnham who has been in the courtroom and who 

testified as one of the experts in the case of Harth and Xa- 
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tional Pigments and Chemical Company versus Coe, the 
trial of which preceded these cases in this courtroom. 

I 

Under cross-examination bv Mr. Hostetler, the 1 witness 

* 

testified further as follows: 

Referring to the last paragraph of the letter, Plaintiff’s 
Exhibit No. 22, which reads as follows: i 

“Aquagel can also be used in the proportion of three to 
six pounds per barrel of mud, as an admixture with ordinary 
drilling muds. However, its use directly with wat^r as a 
source of mud reflects the greatest saving.” | 

i 

I would understand by the terminology, when hej refers 
to its admixture with ordinary drilling mud, that h<j would 
add it to a drilling mud. 

Thereupon the deposition of Leslie Fain, taken in behalf 
of plaintiff, at Oklahoma City, Oklahoma, on Friday jDecem- 
ber 28, 1934, was offered and read in evidence. 


Leslie Fain, a witness produced in behalf of pi] 
testified as follows under direct examination: 


a intiff, 


ing of 


My name is Leslie Fain. I reside at Oklahoma City, and 
my business is that of drilling contractor. I am associated 
with Fain Drilling Company, an Oklahoma ccfrpora- 
16G tion, having its principal office at Oklahomi City. 

I am President of that company. As President of 
that company, my duties are supervision, that is, I have 
general supervisory charge of the work of the Fain Drill¬ 
ing Company. The work of that company is the dril 
oil wells. 

I have been engaged in drilling oil wells in the Oklahoma 
City fields since soon after the discovers well camel in. I 
don’t know whether that was 1928 or 1929. It wasjeither 
December, 1928, or 1929. Shortly after that I commenced 
drilling in the Oklahoma City field and have been djrilling 
oil wells in that field ever since that time, and am drilling 
oil 'wells in that field now. I have drilled oil wells in) other 
fields than Oklahoma, such as the Cushing field, I^uncan 
field and Cement field. I drilled a well down in the St 
Louis area too; I forgot about that. That is in Oklaj 
about thirty miles south of Shawnee. 


homa, 
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In tlie Oklahoma City field, the wells are ordinarily 
drilled approximately 6500 feet. One of the principal dif¬ 
ficulties encountered in the drilling of oil wells in that field 
is caving formations. A caving is liable to stick your 
drill pipe, which would cause a fishing job, and also might 
cause the hole to be lost. In other words, if you have a 
caving difficulty, you may lose your tools or you may lose 
vour casing, or vou mav lose your hole which vou have 
drilled. The caving of oil wells also occasions great delay 
in their drilling. 

Ordinarily, when you contract for the drilling of 

167 an oil well, you agree to drill the well to a given 
depth for a certain consideration. In the early 

stages of the Oklahoma City field, the price ordinarily 
charged for drilling by me of an oil well was $12.50 a foot, 
and now they are getting about $6.50. At this time, for 
drilling a well to a depth of 6500 feet in the Oklahoma City 
field, we receive approximately $45,000.00, or something 
like that. 

If I drill an oil well and it caves and I have to abandon 
it, the loss falls on me. 

In my experience in the Oklahoma City field, I have 
found a material which mav be used in connection with 
oil well drilling that will eliminate the possibility of caving. 
That material is Aquagel. I am mixed up on my dates 
again. I would sav it was in the vear 1930 that I first 
started using this material. Anvwav it was right after 
the field was discovered. I use the Aquagel by mixing a 
solution of water and Aquagel and pumping it in the hole. 
I use it as a circulating fluid down into the hole. The 
circulation of that fluid of Aquagel and water seals up the 
sides or the side walls of the hole and stops them from 
caving. I have found that the use of Aquagel and water 
is the most effective thing that I have ever found for pre¬ 
venting caving in oil wells. I use it all of the time now 
in every well I drill. By the use of that material in the 
manner I have indicated, that precludes the possibility of 
the loss which I would ordinarily have or might sustain 
from the caving of a wel. 

168 It i <7 hard to answer as to what is the usual and 
ordinary expense of providing this material for an 

average oil well. It all depends on how your hole is cav¬ 
ing or if your hole makes any mud at all, or anything like 
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that. In some wells it is a little higher than others.! Some 
wells it has been as low as $50.00, and some have lj>ecn as 
high as around $1750.00. But in expending even as njiuch as 
$1750.00, I was protecting an investment of from ^45,000 
to $150,000. ' j 

I can give specific instances of wells which were in diffi¬ 
culty because Aquagel had not been used, and whicji were 
saved by the use of Aquagel. I couldn't call thenjL right 
off, but I know there have been a lot of them here | in the 
field, and that is the only way they completed them wajs after 
they put the Aquagel in. I know that from my own per¬ 
sonal observation and my own personal experience, because 
when the field came in evervbodv was in trouble, and we 
were trying everything we could to try and complete the 
well and so we all consulted each other in regards to wells 
and etc. When I referred to the field coming in, I mezfnt the 
Oklahoma City field. At that time, everybody wgs ex¬ 
periencing a lot of difficulty with cavings, and that resulted 
in tremendous loss, both to the oil companies and drilling 
contractors, because of the loss of holes and the loss of 
production, and the loss of time and materials. Now, since 
this Aquagel has come into common use in this fiehj, that 
difficulty has been practically eliminated. 

169 The use of Aquagel expedites the drilling of an 
oil well. When the Oklahoma Citv field was first 
opened up, it took, in some instances, anywhere from six 
months to a year and a half or two years to drill gn oil 
well. That delay was occasioned by cavings, which caused 
fishing jobs and loss of time. With the use of Aquagel it 
shouldn't take over from thirty to forty-five drilling djiys to 
drill a well. We drill at the rate of approximately 200 feet 
per day on the average. That is on a twenty-four j hour 
shift. By the use of Aquagel we have decreased thcj time 
of drilling these wells from a year and a half and two 
vears, in some instances, to thirtv and fortv-fivc da vs. 
That, of course, has resulted in a tremendous saving ^n the 
cost of drilling these oil wells. 

Aquagel is also used in the drilling of oil wells foj* lost 
circulation. By that I mean that, a mud—you hit a porous 
formation, either a porous formation or a crevice, and 
naturally when you hit it your pump pressure leaves and 
your mud has no sealing qualities to seal up the hole in 
order to have circulation, and that is very very dangerous. 
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When you use Aquagel, you mix a very heavy solution of 
Aquagel, pump it into your hole, and the majority of times 
you get youf circulation back. It seals up the crevice and 
allows you to continue. I have had frequent occasion to 
use Aquagel for the purpose of restoring lost circulation. 
Unless I restore circulation T can’t continue with the well. 
The use of Aquagel for restoring lost circulation 

170 is equally as important as it is in preventing caving. 

It has developed in my experience that Aquagel has 
value as a lubricant for your pump parts and bits. There 
is no sedimentation which gets into ycur pump parts and 
bits bv the use of the material, and when it goes into the 
bits and pump parts it acts as a lubricant. In sandy forma¬ 
tion, sand is probably the hardest thing on your pump 
parts. You get sand from your hole, from your formation, 
and Aquagel will seal that to where it won’t cut it all to 
pieces. If you didn’t have Aquagel to cut those sand par¬ 
ticles, they would cut your pump and other apparatus. 

I have testified principally about the Oklahoma City field, 
but my experience in the other fields where I have drilled 
in Oklahoma, in the use of Aquagel, has been substantially 
the same as it has been in the Oklahoma Citv field. I have 
recently completed wells in Oklahoma, and have recently 
completed two wells in Moore County, Texas. I used Aqua¬ 
gel and water as a drilling fluid in those wells, started from 
the top. It was successfully used in those wells. One of 
the wells in Moore County, Texas, was drilled in approxi¬ 
mately seventeen days and the other approximately twenty- 
two days. The experience of other drillers in that field 
who didn’t use Aquagel was that it took anywhere from 
six months to a year and a half to drill the well. The first 
well in Moore County was drilled to approximately 2850 
feet, and the next well was taken to 3350 feet, that is with 
rotarv, then finished with cable tools. I started with 

171 rotary drilling and finished with cable tools. 

Thereupon the deposition of J. P. Stephens, taken at 
Oklahoma City, Oklahoma, on Friday, December 28, 1934, 
in behalf of the plaintiff, was offered and read in evidence. 

J. P. Stephens, a witness produced in behalf of the plain¬ 
tiff, testified as follows under direct examination: 

My name is J. P. Stephens. I reside at 200 South East 
37th Street,! Oklahoma City, and my business is that of 
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District superintendent for Phillips Petroleum Company. 
My duties in that position are to supervise the producing 
and drilling operations of oil wells in the field. All of the 
Phillips holdings in the Oklahoma City district, about 122 
producing oil wells, are under my supervision at thi|s time. 
We have no drilling wells at this time. 

It is pretty hard to say how long I have been engilged in 
this type of work. I was born and raised in it. 1 ha\je been 
active in the oil business for at least twenty-six years, and 
during that time I have had intimate contact with the drill¬ 
ing of oil wells in Oklahoma. The drilling of oil wqlls for 
the Phillips Petroleum Company in this district is a jnatter 
under my charge and supervision. I have supervisbd the 
drilling of at least 115 of the 122 wells that il speak 

172 of in the Oklahoma City held. 

Those wells are ordinarily drilled to a depth of 

* 

from 6400 to 6600 feet. Formerly, one of the most cqmmon 
difficulties in drilling oil wells in the Oklahoma City field 
was that, to start with, they had a lot of fishing jobs and 
delays due to not knowing mud conditions and what kind 
of mud to use in their drilling operations. In lots ot cases 
this resulted in the wells caving. It resulted more in ;aking 
a long time to drill them, and that was caused to sorpe ex¬ 
tent by caving in the wells. Caving in the wells meant 
cleaning out ; every time we went back into the hole with a 
fresh bit there were a lot of cavings in the hole to| clean 
out, and that usually was as slow to clean out as it p~as to 
make new hole. 

The kind of drilling fluid we finally used to overcome 
that difficulty was lighter mud weights with a proper mix¬ 
ture of Aquagel and mud where we had serious eaves. I 
would use the Aquagel with the clean, native clays, clean 
native mud and water. The use of the Aquagel and hativc 
mud and water seemed to have a tendency to wall up your 
hole and prevent it from caving. The use of the Aquagel 
carried the cavings out of the well that would fall jn; it 
also prevented drill pipe from sticking while they | were 
drilling. In sand or lime, or in any hole—well, let's but it 
this way: In sand or lime any kind of cavings are more apt 
to fall in around your bit and stick you, and by the 

173 use of Aquagel you prevent that, or rather ip pre¬ 
venting the hole from caving you prevent your drill 

pipe from sticking. Without using Aquagel, these cutltings 
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find particles from the cave-ins would quickly settle to the 
bottom. When T used the Aquagel, it prevented the sand 
and caving^ from settling out of our drilling fluid, and also 
carried them out better when we were drilling. 

In drilling in oil sands Aquagel also prevents your drill¬ 
ing fluid from penetrating into your sand and effectively 
sealing off or partially sealing off your oil and gas. The 
benefit of that is increased production of oil and gas when 
your well is completed, and it probably prolongs the produc¬ 
tion of oil and gas. Your ultimate recovery would be 
greater due to greater initial production. 


The use of Aquagel acts as a lubricant on sand particles 
and other coarse particles which get into the drilling fluid 
and go through the pump. That results in a substantial 
saving in the way of repair and wear and tear on your 
machinery. 


On our Roden well. No. 2, we had a complete loss of cir¬ 
culation and remedied it by using a 10 per cent solution of 
Aquagel and water. We lost all of our returns. By that 
I mean that we couldn’t pump fluid into the hole and pump 
it out and bring out our cuttings, our sand cuttings; in other 
words, it would all go back in formation rather than carry 
out the sand cuttings, and by using the 10 per cent solution 
of Aquagel we got complete returns and carried our sand 
out and were able to complete the well to the total 
174 depth. At the time this happened the well was 6243 
feet deep. If we had not been able to restore circula¬ 
tion in that well, we probably would have been unable to 
continue drilling. As it was we completed the well at 6328 
feet. If we had been unable to continue drilling, the well 
would have been a complete loss, unless we could have 
devised some other means to have drilled it in. This was 
the onlv means we did devise to drill it in. I don't know of 
any other means I could have devised to drill it in except 
this, except that we could probably have drilled it in with 
standard tools, which would have been, at that time, very 
unsafe, and would have cost considerably more. It would 
have been unsafe due to our gas pressures in the sand and 
the danger of blow-outs. 

I am sure, from my experience, that the use of this 
Aquagel in our drilling fluid expedites the drilling of the 
well. It saves the loss of time that you would otherwise 
incur bv reason of cave-ins and loss of circulation. This 
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material is used generally by me in the Oklahoma City 
field. I merely supervise the drilling of these wells. They 
are all contract wells, but drilled under my supervision, 
and I direct the contractors to use this material, Aquagel, 
in the drilling of those wells. 

In at least two instances we have lost returns wljiile pre¬ 
paring to cement our 7-inch casing, which is the oi^ string, 
and have gotten complete returns through the use c\f Aqua- 
gel, and thereby got a good cement job on our casing. 
Cement will channel as it starts around the! bottom 

175 of your casing, and go into formation instead of fol¬ 

lowing your hole and following up around y<j)ur cas¬ 
ing and getting a good shut-off. If you can’t cemqnt your 
casing, you get a leaky casing, and it leaks water apd mud. 
It doesn’t leak oil, because your oil is below, but the result 
is you ruin your oil well through having your casipg leak 
water and mud. 1 

i 

i 

Thereupon, by stipulation, the deposition of J. W.|Hatha¬ 
way, taken in Harth, et al. v. Coe, on November 2jL, 1934, 
at Houston, Texas, was offered and read in evidence for 
the plaintiff herein. 

J. W. Hathaway, a witness produced in behalf of plain¬ 
tiff, testified as follows under direct examination: 

i 

My name is J. W. Hathawav. I live at 215 Lennox 
Avenue, Houston, Texas. I am 45 years old and my busi¬ 
ness is oil driller. I have been in that business since 
August of 1909. I started in drilling with the Texajs Com¬ 
pany at Humble, Texas. That was rotary drilling, jl have 
drilled oil wells at Humble, Texas, Goose Creek, jTexas, 
Mexia, Texas, Corsicana, Texas, Wewoka, Oklahomaj Semi¬ 
nole, Oklahoma and Oklahoma City, Oklahoma. | 

I have encountered heaving shale formations in dialling. 
I encountered those in Brazoria County, at Brazoria, Lexas, 
and at Humble too. I encountered them at Humble, Texas, 
in 1914, on what was called the Texas land-slide lease. 
I have no idea why they called it the land-slide lease, 

176 unless it is due to that heaving shale over there. 
The heaving shale occurs in the Humble field in the 

neighborhood of 4,000 feet; I have forgotten the | exact 
depth of that. I don’t know how deep that formation ex- 

8—6437a 
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tends. I haven’t drilled in there since they drilled through 
it, but that used to be the signal for us to quit when we 
would hit the heaving shale in those days, that is, in 1914, 
because we had nothing to tight it with. When vou would 
encounter that heaving shale vou would be drilling in it and 
as you would stop to make a connection or pull the pipe 
out of the hole vou would lose the hole that vou had found 

•r •' 

the heaving shale in plus some more of it; it would just 
heave in and fill up maybe for a thousand feet. The drill 
stem is taken out to change bits, or put on a sharp bit. You 
take the drill stem entirely out of the hole. That is done 
in different fields at different times; in those days we used 
to have to i pull it oh, two or three times in twenty-four 
hours. You could drill about 150 feet in twentv-four hours 

•r 

in those days. The surface casing was set from about four 
or five hundred feet over there. In that rotarv drilling we 
used a mud-laden fluid, that is, a drilling fluid made out of 
clay and water. When you would pull your drill stem out 
of your hole that didn’t leave anything to support the wall, 
or didn’t leave any circulation in the hole. At that par¬ 
ticular place the shale has the appearance of a combina¬ 
tion of rotten earth and rotten wood; it is a dark color. 
The part that heaves is not gummy but it will mix up with 
other mud and become gummy. It sticks to the drill 
177 stem, it will stick a little bit under pressure, for in¬ 
stance, it heaves into the hole and — you are pulling 
the stem out it will pack on the stem. 

I have encountered heaving shale since that time. At 
Humble we just used the natural mud that was made in 
the hole but later on at Brazoria in 1928, I think it was, we 
encountered heaving shale in a hole there and thev brought 
some clay from, as I recall it, some place in Georgia; they 
had a carload or two of it shipped in in barrels; it was a 
drv clav and we mixed it on the job, to trv to get bv the 
heaving shale. We did not get by the heaving shale. We 
finallv lost the hole in the heaving shale. That was at 
Brazoria. At Humble, in 1914, those wells were all aban¬ 
doned in the heaving shale, as soon as we hit it, that is, 
just as soon as it was fully determined that it was heaving 
shale why, they would abandon the hole. That was general 
in this country in those years, because no one had found out 
how to get through it. Since 1914, and before 1928, they 
had begun using mud from another place; they would ship 
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mud in from different places, or rather clay, and use it in 
shales. I think just a little while before 1928, tlley were 
drilling through that heaving shale at Humble and getting 
producing wells. I just heard that. At that Brazoria well 
we kept on adding the clay that we got from Georgia, but it 
didn’t do any good. I suppose it was possibly di;e to the 
fact that we were just pioneering in that foreign clay then 
up there on that particular job and with tjiat par- 

178 ticular company. The shale kept on heaving and we 
were continually bothered with the heaving shale at 

that Brazoria well in 1928. We did not finish tjhe well. 
We finally lost it due to the heaving shale. We lost!most of 
the drill stem in the hole. It got stuck at 6319 feet. Pos¬ 
sibly between ten and fifteen hundred feet of tKe drill 
stem was recovered. I mean there was that mucl| casing 
outside of the surface casing. There were some j two or 
three hundred feet of surface casing in there. At Bra¬ 
zoria we left that drill stem in the hole, that is, the] rest of 
it we didn’t get out, and the well was abandoned[ That 
well cost roughly about $175,000.00. The clay thatjwe got 
from Georgia was a special clay that we bought a^id paid 
money for. It had a red color. We tried that to see if 
that wouldn’t work to keep the shale from heaving, j It did 
not work. That Brazoria well was drilled for The Boxana 
Petroleum Company. My experience is that you cannot 
simply add ordinary clay or special clay like that rbd clay 
that we got from Georgia and prevent the shale frorji heav¬ 
ing and go down through it. I think they have other, things 
than the clay to do that with now. Aquagel will do itj. 

I do not know what Aquagel is. It is sold by the jBaroid 
Sales Company. I have used it. | 

My idea of a sloughing shale is a shale that ha|s been 
drilled out of the hole; instead of coming to the top of the 
ground, it has fell back in a cavity and when circulation 
is stopped in the hole, the shale slides back into the hole. 
By “circulation stopped” I mean when you t^ke out 

179 the drill stem, when you stop the circulation to pull 
the drill stem and make a connection or anything like 

that. If you are out of the hole wdien it slides in why, it 
will form a bridge in there and you have to drill through 
that bridge. As long as circulation is going on it dbesn’t 
bother you but unless you have some Aquagel or something 
like that in the hole, it will continue to fall in every time 
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you pull the pipe out of the hole. I encountered sloughing 
shale in Oklahoma Citv in 1929. We tried different clavs 
on that up there; I have forgotten the names of them, 
though, but they did not do the job. 

I used Aquagel first in Oklahoma City and I think it was 
in 1929. It was in that Oklahoma Citv field on the Mid- 
Kansas Lease in the Oklahoma Citv held. That was slough- 
ing shale. We would encounter that below the 5,000 foot 
level and you would have it. in places all the way down 
through our total depth there, which was around 6500 feet. 
I tried Aquagel on that. We used the Aquagel just before 
pulling the drill stem out of the hole preparing to run 
casing. We would mix the Aquagel right in our slush mud 
through a hopper so that our slush pump would pick it 
up and pump it right into the hole. We would use in the 
neighborhood’ of ten to twenty sacks of Aquagel, weighing 
approximately a hundred pounds, I believe, and we would 
mix that right with the mud in the slush pit, that is, an 
ordinary size slush pit, about 25 x 75 and about three feet 
deep, but we would so mix that so that it would go into 
the hole and not go into the slush pit first and mix 
ISO with all that mud in the slush pit. In other words, 
we ran it right into the pump suction, and it went 
right to tlies drill stem, and, then, as it came out again it 
mixed with the mud. At that time, the drill stem would be 
at the bottom of the hole and that would be circulated then. 


We were able to drill that well; the well was practically 
completed then with the exception of running the casing 
and we would run the Aquagel to seal the walls up, hold 
back this heaving shale and to eliminate friction on either 
the drill stem or the casing. We found out it did eliminate 
friction. We had positive proof that it eliminated friction. 
The way we could tell it was by our weight indicator, which 
is on the drilling line and after circulating Aquagel in the 
hole, the weight indicator would be off from three to five 
points which would show it was carrying less weight. I 
don't, know what per cent, decrease in friction that showed. 
On the weight indicator there were a thousand points al¬ 
together but the total points carried would be at that depth 
about 45, and you would get from three to five points less 
on it. The weight indicator showed the weight on the 
drilling line, pulling up or going down, the weight indicator 
worked both ways. When you would pull it up it took 
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from three to five points less to pull it up, and that] showed 
that there was less friction, that the hole had beeji sealed 
and was slick on the walls. We could tell that we hadl a good 
well, because the casing would go right back to the 

181 bottom without encountering any bridges. In other 
words, after we took out our drill stem we pujt in our 

casing to the bottom, and that casing was the depth of the 
well which was around 6500 feet, and it went right down 
to the bottom. It was not my experience that it w|ould do 
that nicely like that when you didn’t use Aquagel. j 

When I used Aquagel, I had no trouble with scabbing. 
You do have trouble with that once in a while when we 
don’t use Aquagel. j 

Referring to the Humble 1914 well that we could ijot drill 
through, from my experience, I think we could havel drilled 
through that if we had had Aquagel. I have not had much 
trouble drilling in heaving shale or sloughing slnxlj} when 
I used Aquagel. When I put Aquagel into the drill stem 
like that, it is run through a hopper and you put a water 
pressure through the bottom of the hopper from youjr slush 
pump, and the Aquagel falls down and gets into the stream 
of water and is mixed, goes into your slush pit and is picked 
up from there and put in your well. I think we could have 
drilled that Brazoria well all right if we had had Aquagel, 
and knew then what we know now about Aquagel. We used 
to use from ten to fifteen sacks of Aquagel in a well in 
6500 feet. If you use too much it would cause your pipe 
that you were running in the hole, such as casing, to pos¬ 
sibly be sluggish and not go dowm very good. If yop used 
too much when vou are drilling the mud would be so 
heavy that it wouldn’t bring the cuttings to the top prop¬ 
erly. It wouldn’t travel fast enough. The cuttings 

182 will not deposit in the settling ditch if you use too 
much Aquagel, they stay right in the mud aiid cir¬ 
culate right through the well again. From the experience 
I have had, I think that I would have had to use, roughly, 
between fifty and a hundred sacks of Aquagel op that 
Humble 1914 well to go through it, that is, between a! quar¬ 
ter of a ton and a half a ton. I think I would not haye had 
to use on the Brazoria well of 1928, any more thai^ that, 
that is, fifty or a hundred sacks. With Aquagel at $50.00 
a ton, it vrould have taken from $125.00 to $250.00 to save 
that well, that is, to save $175,000.00. 
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I have used lime in clay or mud-laden fluids. I used that 
in Wewoka, Oklahoma. It causes more friction and it kind 
of clabbers the mud. It does not do what Aquagel does. 
When it goes into the slush pit, it settles to the bottom and 
has a tendency to settle the other mud out in your slush pit. 

I don’t believe I have ever used salt water in drilling. 
I saw it used at Goose Creek in 1915 and 1916. That was 
Goose Creek, Texas, and they got the salt water right out 
of the bay. When they used it, they were not able to mix 
any mud with it; the dirt or clay does not seem to dissolve 
in the salt water. The mud in the slusli pit settles out, 
kind of curdles like. There were numerous blow-outs due 
to that salt water in their mud-laden fluid. When there was 


a blow-out, they would have to get mud that was made from 
fresh water from the mainland, and they had to 2:0 to 
fresh water. I would not put salt in a drilling fluid in 
view of my experience. I have never put any salt in 
183 it, but* judging from what I know about Goose Creek 
why, I wouldn’t put it in. 

I never used any acid, that is, any mineral acid like 


nitric, sulphuric or hydrochloric acid, in any drilling fluid. 


I never saw it done and never heard of it being used. I 


would not use it because I don’t know of any advantage 
that it would be, it might hurt the mud more than help 
it. As to what would happen to the casing if you used acid, 
there are some acids that are very injurious to iron. 


I have used Baroid to add weight to the mud to control 
pressure. That is not what Aquagel is used for. Baroid 
and Aquagel are not used for the same purpose at all. 


As to when I started using weight materials such as 
Baroid, I believe that the first mud that we bought to put 
in a well was a job at Brazoria in 1929. We did not use 
Baroid there, it wasn’t Baroid, it was some other mud, I 
don’t know what it was. It was supposed to be a weight 
material. We did not have good success with it. We were 
trying to wall off shale with it and we failed to do it. It 
was just a dry mud, red in color is all that I can remember; 
I don’t remember the name, and I don’t know who we got 
it from. It was not a heavy stuff and I don’t believe that it 
was any heavier than just ordinary clay. It could have 
been an El Paso clay. I have used that at different times, 
I suppose. As to whether it looks like El Paso clay, I think 
the only difference I can tell is the color; I don’t think El 
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Paso clay is red. I have used other weight materials 

184 than Baroid, where I want to increase the j weight 
that much, I have used Opalite. That gave gbod suc¬ 
cess, and seemed to do pretty well. That is where! I want 
only a certain weight. We didn’t run away up t|o a 16 
pound mud, I haven’t used any mud heavier than 12 pounds 
to the gallon in a long time. I have used Baroid but I 
haven’t used it heavier than 10 pounds. We didln’t en¬ 
counter very high pressures. 

I know what it means when a hole is swabbed by tjie drill 
stem coming out. A ball of gumbo or possibly sh^le will 
ball up on the end of the drill stem and bit and it so ifills up 
the hole that as you pull the pipe out the mud is unable to 
pass that ball and go below the bit to displace the part 
made by the casing or the drill stem being pulled out. It 
tears the wall of the hole down and causes the hole to 
cave. That has happened to me when I used ordinary drill¬ 
ing muds. Aquagel has a tendency to let it slip off | of the 
drill stem and pipe and walls it up so that it doesn’t c^me in 
to begin with. When you use Aquagel you do not get that 
swabbing. 

I said that the Oklahoma City well was about 6500 feet 
deep, and that it had in the neighborhood of 700 feet of 
surface casing. There was no casing below that joefore 
the well was finally cased in. We drilled right dowi} from 
700 feet to 6500 feet, without any additional casing, and we 
used Aquagel in that and it worked good. We didn’t have 
any swabbing there and no caving. 

185 I don’t know what happens in the bottom of a hole 
five or six thousand feet deep, and I don’t think any¬ 
body knows. You just have to guess at it. When we talk 
about sloughing shale and heaving shale and what happens 
down there, you just have to guess at it, and you couldn’t 
tell in advance without trying it whether anything will help 
it. You just have to figure it out and take a chance with it, 
and sometimes it works and sometimes it doesn’t. | The 
fact is that we were not able to run through the heaving 
or sloughing shale in those wells that I have mentioned 
where we didn’t use Aquagel. Since then we have used 
Aquagel on wells and gone through that formation fiije. 

I think Aquagel is a good thing. I know that it is! used 
very much, it is used more in Oklahoma than it is iij this 
part of the country. But it is used here in this part cjf the 
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countrv. It is used extensively in Oklahoma. If I had 
known about Aquagel away back before 1928, I would have 
used it. I would have been tickled to death to use it. 

I am not connected at all with the National Pigments 
and Chemical Company or with Baroid Sales Company. I 
do not know a fellow by the name of Phillip Hartli, who is 
with the National Pigments and Chemical Company. I 
am not at all interested in this case. I don't even know 
what it is about. I was asked here to tell my experience, 
and I was told to toll it as best I knew how. 

1S6 Thereupon by stipulation the deposition of L. P. 

Standefer, taken in Ilartli et al. v. Coe, on November 
21, 1934, at Houston, Texas, was offered and read in evi¬ 
dence for the plaintiff herein. 

L. P. Standefer, a witness produced in behalf of plaintiff, 
testified as follows under direct examination: 

My name is L. P. Standefer, and I live at 824 Ralfallen, 
Houston, Texas. I am an oil well driller, rotary, and have 
been in that business for about twenty years, I would sav: 
it is longer than that but that is enough. 1907 is when I 
started. I started at Sour Lake. 1 have not worked just 
in Texas, but I have worked in Texas, Oklahoma, New Mex¬ 
ico, Old Mexico, South America; I have never done any¬ 
thing in Louisiana; I have worked in there a long time ago 
but not drilling. 

I have drilled where we had surface sands subject to 
caving. I have encountered some of those around here, that 
is where you have the worst of it is around in this section, at 
a thousand feet. Right where I am drilling now thev have 
about a thousand feet of surface sand, that is, at Sour Lake. 
Thev alwavs have a thousand or twelve hundred feet of it. 

* V 

We used to have trouble drilling through that; we used to 
have worlds of trouble; we mixed mud for as high as two 
or three weeks to get through it. In order to try to get 
through it we used clay, ordinary earth, surface soils, you 
know, that we could dig out of the earth, what we 
187 call “gumbo”, clay, sticky shale and such as that. 

We tried to get the best clay we could. We hauled 
it for ten or tvrelve miles to get it out of the bed, you know, 
where we could get the best clay. As to the success we had 
in using ordinary clay, we eventually got our work done 
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but it cost so darn much, you sec. The reason it cost so much 
was we had to have so much extra work; it took us so long; 
we had to have teams hauling that and truck^—there 
weren’t no trucks to amount to much—we had to havje teams 
and then we had to have a mixer and our drilling drew, in¬ 
stead of drilling, was mixing mud for two or thred weeks. 
We had to keep on mixing mud until we got our Surface 
casing set. After we got it walled off, we had to kepp add¬ 
ing mud all the way down until we got this hole ma4e. We 
had to keep adding mud all the time. It took lots (j>f mud 
After we once got it walled off, it didn’t cave on us. [Before 
we got it walled off, when you pulled your pipe t|ack up 
after you made your hole to make a connection, to put on a 
joint, then we couldn’t get back to where we stopped or 
where we drilled; we would have to wash that out again 
probably three or four times before we ever got it t6 stand 
up. I mean when we would pull our drilling pipe out. We 
would have to pull our drill pipe up a couple of time^ a day. 
We had what we call a kellv joint we drill with so that) would 
be 30 feet; then we pick up a 20 foot joint and then! screw 
this kelley into it, but when we would pick up that ^0 foot 
joint and go to let it down it wouldn’t go; the sand would 
slough in; we would have to drill that in. That didn’i affect 
your bit much, as to sharpening it, that stuff didn’t;jit was 
so soft it would wash out, that was the trouble^ You 
188 would have to stop circulating when you were faking 
vour connection and that is where vour trouble would 
come. As long as the pump was working our slush fjit and 
pump would be full of sand in a few hours and kneq deep 
around the pit in sand. AYe had to keep adding mu<jl until 
we got down and got the casing set and got into somejstickv 
formation down there, then we would quit. That was very 
loose sand. It would fall in the hole just as quick 4s you 
would shut your pump off, it would come rolling in. i That 
formation runs from 600 to 1000 feet, the stuff that ^ have 
been in. Taking a depth of a thousand feet, as to lio\y long 
it would take before we got it walled up with clay, w^ were 
over two or three weeks on one well hauling this mud, and 
all the time we had to pay for hauling, and pay the drilling 
crew and everything. AYe used two shifts then on a drilling 
crew, that is, ten men. They were getting $4.50 a daV and 
the driller was getting $12.00—$10.00 it was then. 
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I have used Aquagel. I think this Aquagel came from 
the Houston Oil Field Material, that is where we got it. As 
to whether I ever got it from the Baroid Sales Company, 
that is probably when it came from. Of course, I didn’t 
buy the Aquagel. I used it here about two months ago. That 
was in a well in a sand formation just like I described there. 
The sand formation was 650 feet deep. We didn’t try any 
clay on that, because I had tried clay in that same sand be¬ 
fore, just as I finished describing, in that same spot, and 
that is where we were two weeks. The size of the 

189 hole was fifteen and a half. We would set thirteen 
and three-eights casing; I wouldn’t be positive 

about that bit but I believe they had a fifteen and a half bit; 

anvwav, thirteen and three-eights casing we set. I think we 

used 175 sacks of Aquagel. We used it with plain water, 

just clear water, instead of mud; I pumped water right out 

of the Trinity River. I pumped it right out of the river 

into the hopper and poured my Aquagel in. I put my water 

right into the hopper and put it right into the suction pump 

and then pumped it into the hole. I dumped it into the 

hopper and let it go right in the slush pit and then I picked 

it up there and circulated it through the hole. But the first 

thing I did, I mixed this 175 sacks, I believe it was, mixed 

it all up with this river water and run it right into the slush 

pit; I had a pit full, and then I went up and started drilling. 

That slush pit was about forty by twenty feet wide, and 

about four or five deep right in the middle; it tapers up, 

you see. It was about forty feet long. 1 mixed this 

Aquagel and water one evening and we were in town 

and when we came back the next dav thev were readv to 

• + %/ 

cement the casing. They made the hole and set the cas¬ 
ing in about twelve hours. We drilled 600 feet in less than 
twelve hours, and were ready to set the surface casing, and 
when I came back on my next tour they were setting the 
casing and I finished running it in'and cemented it. I 
mixed the Aquagel and inside of twelve hours we 

190 were ready to set the casing. I never had any 
trouble at all with caving. We had to pull the drill 

stem every thirty feet to connect up another link. In other 
words, we had to make about twenty connections for that 
600 feet, and every time we made a connection the circula¬ 
tion was stopped. We had no trouble at all with caving. 
That was in the same place, you might say, within a half a 
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mile of the same well that it took us a couple of weelps to do 
before. I 

I have had experience, or seen them drill, in Reaving 
shale, at Goose Creek. They are using Aquagel the^e now. 
They were using it on that when I saw it. They were get¬ 
ting along with it all right. Heaving shale is hard jto drill 
in. It is almost impossible to drill unless you have! Aqua- 

o-el 

If you take an ordinary clay drilling fluid and use }t for a 
while, it plays out on you, it will soon wear out, what we 
call it “wearing out” it gets to where you haven’t got any 
mud; putting the water to it it will thin it down to wh^reyou 
won’t have any mud unless you keep adding. It will thin 
it down to where you won’t have any mud unless yolu keep 
adding clay. In other words, the clay deposits right| in the 
hole all the time. 

I have seen lime used, but haven’t used it. It didn’t do 
any good, they didn’t have any success with it. I 
191 have seen salt water used in making clay-ladeti fluid. 

They didn’t do any good with it; they finally lojst that 
hole; that was at Goose Creek, Humble too; they ar<j fight¬ 
ing that same thing right now with Aquagel. 

I don’t think that I ever heard of anybody using a| 
like Aquagel before 1928. I never heard of it until 
year or so ago, maybe that last year, I believe is th 
time I had heard of it. If I had heard about it, I certainly 
would have grabbed it if I could have saved that time Ayith it. 
I think it is a good thing. I think it is the best thing wb have 
for mud like I described it, it saves a lot of money. I have 
used a weighting material like Baroid. Weighting material 
is used for a different purpose. Baroid is used for weight¬ 
ing, you see; I don’t think it walls up the well very giuch. 
In other words, if you put too much Baroid in a hide it 
settles out on you; it will give you trouble if you usd very 
much of it like that. Aquagel is used for a different pur¬ 
pose entirely. It is used to wall the well, to plaster Jt up. 

I am not connected at all with the National Pigmentb and 
Chemical Company and don’t know them at all; the firit one 
I met was about a week ago I met one of these boys up here, I 
think 4 ‘Red” was his name; he asked me did I ever use that. 
I do not know a fellow by the name of Phillip Hartl^ con¬ 
nected with the National Pigments and Chemical Company. 
I never met him, unless I met him in here the other day. I 


thing 
just a 
e first 
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am not connected at all with the Baroid Sales Company, or 
Houston Oil Field Material Company. I am not interested 
in this case, and don’t even know what it is about. 

192 Thereupon by stipulation the deposition of R. R. 

Shinn, taken in Harth et al. v. Coe, on December 12, 
1934, at Los Angeles, California, was offered and read in 
evidence for the plaintiff herein. 


R. R. Shinn, a witness produced on behalf of plaintiff, 
testified as follows under direct examination: 


My name is Richard R. Shinn, and I live in Taft, Cali¬ 
fornia. My age is 45, and I am superintendent of the Gen¬ 
eral Petroleum Corporation of Los Angeles, California. 
My general education has been that of the public schools 
and two vears of universitv, California University. I 
started in in mining engineering. I did not have any 
geologv in that. I had preliminary mining engineering but 
didn’t finish. That did not include any oil field engineer- 
ing. I have been in charge of drilling operations for the 
company for about 18 years, and have had experience in the 
drilling of oil and gas wells in the Northern California 
fields, San Joaquin Valley, Texas, Louisiana and Old Mex¬ 
ico. As superintendent, I have charge of drilling and pro¬ 
duction in the Midway Division, that is, the West Side Val¬ 
ley Division. I have had experience in both rotary and 
cable tool drilling. 


I have used bentonite in drilling fluid. I have used mud 
weighting materials. I have encountered shale in drilling. 
You encounter it in practically all oil fields. Sometimes it 
is troublesome in that some shales have a tendency 
193 to cave or heave, and that fills your hole up. You 
have got to go back in and redrill through your 
cave-in. Usually the hole fills up when you withdraw your 
drill stem, and then you have to go in and redrill it and 
mud it out. 


Prior to 1927 or 1928, our local clays, mud made from 
local clays, had been used for mudding out. It is mixed 
with water and pumped into the hole through your 
drill pipe, the drill pipe being rotated, and it has a tend¬ 
ency to plaster up the wall of the hole and stop your cav¬ 
ing. It usually takes a good while to mud off your caves 
using ordinary drilling mud containing ordinary clay. 
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I have used bentonite for the purpose of going {hrough 
shale. We got very good results with it, succeeded in 
mudding off our caves and getting to bottom, and being 
able to go ahead with the hole. We got better results than 
with ordinary mud fluids, very much better. As an Example 
of a well that we had a lot of trouble with in going through 
shale, using clay fluids, and then using bentonite, our com¬ 
pany’s Ochsner No. 2, in Section 26, in Kettleman Hills is 
referred to. We had had a lot of trouble with caving, or 
heaving shales and incidental fishing jobs, due to fjreezing 
drill pipe in these caves, and finally, with the use of jienton- 
ite mud, we were able to mud or wall this cave off |and go 
ahead and finish the well. We first used ordinary drilling 
mud on that particular well, which we shipped ifi from 
Mojave. It was a good standard rotary mud. We 

194 made a mud-laden drilling fluid out of that. We 
encountered shale in that particular well, and when 

we withdrew the drill stem, the hole would fill up anywhere 
from five to seven hundred feet with fine shale cavings, and 
we were unable to clean the hole back out to bottom. Our 
worst caves there were around about 6200 feet in depth. The 
occasion for withdrawing the drill stem was that we would 
wear the bits out, and have to replace them. Ordinarily, we 
had to do that probably once or twice a day. That was a 
rotary equipment. The hole was 7% inches in diameter and 
the drill stem was 4V1> inches. The well had surface easing, 
there were two strings of pipe set in that well. I tiling there 
was 524 feet of 18-inch casing, or that should be 524 ^‘eet of 
18% casing, and 5,282 feet of 9 inch casing. We had trouble 
with caving before the setting of that second casing. That 
particular caving we encountered was below thai; first 
string, it was below that point. We were able to get 
through our caves above there and land this string of 9-inch. 
That caving occurred probably a dozen times before we 
set the 9-inch, and in that lower hole, below the bottjom of 
the 9-inch, I don’t have any idea how many round trips we 
made there, and we were a month or more trying to get to 
bottom. It happened every time we would withdraw the 
drill stem. We couldn’t reach the original bottom <^f the 
hole. We would get a cave into this cave and have to| come 
back out, and when we would go back we would have 

195 to start all over again. It was practically onte con¬ 
tinuous cave. We probably made 50 round trip$ with 
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the drill pipe, at least that many. We had a fishing job in 

that well. At least two of these fishing jobs were due to 

sticking drill pipe in these caves. Some of those were 

pretty long-winded jobs. Some of them we couldn’t fish 

out, and we side-tracked and drilled back, leaving the drill 

stem in the hole. We were about fortv da vs on that last big 

cave before the hole was suspended, and in those forty days 

we didn’t make anv new hole at all. 

•< 

We finallv used bentonite on that well. We were not 
using it at the time of this long job, but we worked about 
approximately 40 days, trying to get to bottom, and finally 
just suspended the hole, quit drilling on it. That was in 
192S. We finally used bentonite, when we went back into it, 
we used bentonite. We were finally able to mud off the 
caving and get to the old bottom, and make some 500 feet 
additional hole, and finish the well. We had caving after 
we started to use bentonite, but we were able to stop it by 
circulating a mud-laden fluid with a percentage of benton¬ 
ite. As to how long it took us, after we again started, using 
bentonite, before we got through to the bottom and that ad¬ 
ditional 500 feet, we had two extensive fishing jobs during 
that time. We were from November 2,1928, to March, 1930, 
when the well was completed. We had an extensive fishing 
job, and finally side-tracked, drilled by it, and started new 
hole, and we resumed operations there on the 2nd of No¬ 
vember, 1928, and it was March of 1929 before we 
196 were below our original depth. That fishing job 
was not the result of the previous attempts. That 
was just a straight twist-off. We were making hole and 
cleaning out on this cave, and mudding, and twisted our 
drill pipe off. We started using bentonite before we were 
back on our original bottom, and there were times when 
that hole caved even with the use of bentonite, but we were 
finally able to mud it off and get on the original bottom 
and make new hole. 

We put the bentonite in the mud that we already had, and 
used approximately 5 per cent of bentonite. I would esti¬ 
mate we used at least 40 tons of bentonite. That resulted 
in a producing well. The hole was drilled to 7321 feet, but 
was completed at 7277. I do not think we could have com¬ 
pleted that particular well without the use of bentonite. 
The reason I think so is that before using the bentonite we 
got discouraged and were not getting anywhere. It was a 
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prospect well, and the hole was suspended temporarily. 
During the time it was suspended another wbll was 
brought in in the same field, which was the original pro¬ 
ducer, and we decided to go back into this hole and attempt 
to finish it. At the time this hole was caving so badly and 
temporarily suspended there was no production Evident. 
We were just looking for it. That bentonite w’as a powder, 
it had been ground up. I imagine it was finer in jtexture 
than Portland cement, with which I am familiar, jl don’t 
believe the cavings were as frequent on that particular well 
after we started to use bentonite. We were mhking a 

197 little progress all the time. After we would o|nce get 
it thoroughly mudded off, it would stay pretty well. 

Of course the new hole in the bottom, or where w|e were 
cleaning out, through the original cave, was where |we got 
repeated caves, until we could mud it off. I have refreshed 
my memory by looking at the history of that particular 
well, but it sticks in my mind, because of the trouble \fe had; 
that was the toughest job I ever had, but we were bble to 
bring it in with the use of bentonite. 

Later on, we set a casing in that well down to the bottom. 
Perhaps, in this particular case, I did not notice any (differ¬ 
ence in setting the easing when I used bentonite as com¬ 
pared with the use of other ordinary mud, although we 
often used bentonite for that purpose, that is, for thje pur¬ 
pose of conditioning a hole we run casing in. We tbink it 
has a tendency to make a thin wall, and it was rather! in the 
nature of a lubricant, and prevents any settling of cuttings 
from your mud fluid. We think the casing slips downjeasier 
than when using clay fluid. There is no way of proving 
that, but we haven’t had trouble running pipe in the holes 
that were properly conditioned with bentonite mud, ajnd we 
sometimes do have trouble with that where we usecj ordi¬ 
nary clay fluid. 

After the completion of our No. 2 well on 26, we grilled 
a well on Section 20 in Kettleman, which we called Ocjhsner 
No. 2 on 20. That would be about two miles from the No. 
2 on 26. That was the same structure and the same 

198 general formation. We encountered the samtj type 
of shale there as in our first well. We started jusing 

the bentonite mud at the start of this well and completed it 
without any serious caving trouble. We would have fninor 
caves, where the hole would fill up a few feet in the bottom, 
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and we would go right in and clean it out, and go right on 
making hole, and it wouldn’t give us any serious amount of 
trouble. This was merely a few feet filled up as compared 
to 250 to 500 feet. Every rotary hole, usually, is occasion¬ 
ally subject to caving* but I would not consider a few feet 
serious caving. You might say we had no caving trouble in 
this well on Section 20, and we went right straight ahead 
and drilled that hole without any caving to speak of at all. 
We used bentonite in the mud, the same kind of mud as that 
we used on; Section 26, from the same source. I should 
imagine we used about 5 to 7 per cent bentonite. The total 
depth of that well was 7,691 feet. 

I have checked up the history of that well. This con¬ 
densed historv doesn’t show it, but I imagine we used 75 or 
80 tons of bentonite on that well. It is our common drilling 
practice now to use bentonite. It has been since the Ochs- 
ner wells were drilled. I think I have used it on probably 
15 or 20 wells in mv division. I know it has been used over 
the whole company, as a practice. We pay for the benton¬ 
ite and the prices used to run around $35.00 per ton, if I 
remember right. Ordinary mud clay cost us $7.00 or $8.00 
laid down at the well. We find it advantageous to pay 
$35.00 or so for a ton of bentonite. 

199 I have rarelv used bentonite with water, without 
mixing it with mud. We don’t make a practice of it. 
I have used it that wav. That was under a caving con- 
dition; that was caving shale in the hole. The result was 
we finally added water and mud to it, finished up with the 
mud fluid with the bentonite content. We added mud to 
it, because we got our first mixture of bentonite too thick; 
the viscosity was too high for the pumps to handle. In 
place of just adding straight water to it, we added a mud 
fluid to thin it up. We used too much bentonite there. 
When you use too much of it, it gets so viscous that the 
circulating pumps won’t handle it, won’t pump it; and you 
get it too thick and your cuttings won’t settle out of it. We 
think about five or seven per cent bentonite in mud fluid is 
the limit that vou can ordinarily add. 

We have not used bentonite particularly for going 
through a sandy formation, but we have drilled sandy 
formations where our normal drilling fluid contained ben¬ 
tonite, but it was simply put in and carried all the time 
during the drilling of the well, whether it was sand or 
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shale. We did not have any trouble with our sapdy for¬ 
mation using the bentonite fluid. We have never Had any 
trouble particularly going through a sandy formatioH using 
just a clay fluid. That wasn’t a caving sand formation. 

We have frequently had trouble with the drill pipe stick¬ 
ing because the clay fluid wasn’t good enough to keep the 
solid materials from settling. Then the drill pipe freezes, 
and you usually have to fish it out in pieces if you get 

200 it out. That happened with Mojave mud. W|e think 
that the addition of bentonite to our Mojave mp.d pre¬ 
vents sticking drill pipe. I don’t know of a case where we 
used bentonite with the mud, that the sticking of drill pipe 
was due to settling of solid materials. Where we use tyenton- 
ite, our holes have a tendency to stay out to gaugej better 
than they do with the use of ordinary clay. When the hole 
goes off of gauge, using clay, we sometimes have to drill back 
through these tight spots. The diameter of the hole gets 
too small for the bit to go through, and you just have to 
drill it out again. I don’t think that happens when we use 
bentonite. 

I have observed an ordinary mud fluid getting wop out 
or inefficient after use. Then, your cuttings have a tend- 
encv to settle back in the hole rather than to coihe out 

V 

with the fluid, as they should. When you add bentonite, it 
conditions vour mud so that vour cuttings do come lout. 

As to what kind of mud-weighting materials I havq used, 
there are bentonite, Baroid. Baroid is a ground bgrium 
sulphate. I have used bentonite with that. I usej it to 
keep our weight material in suspension and clearly dis¬ 
tributed; otherwise it has a tendency to settle out. Natu¬ 
rally, you would use a little bentonite in your drilling mud 
for the purpose of building your wall. I have never used 
lime in a drilling fluid, while drilling. We have used lime 
in an attempt to condition the hole, to cement a ^tring 

201 of pipe, it was used to cut the mud wall down sb that 
the cement would have a bond between the casing 

and formations. I have never used any alkali. I have 
never seen any of it used in clay fluids. I have neverj used 
any cement in drilling fluids. I wouldn’t recommenjd its 
use. I see no particular advantage to it, and it has a very 
abrasive action on your mud pumps. We have encountered 
salt water that contaminated our mud fluid. It breaks 
your mud down so that it separates into clay and blear 

9—6437 a 
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water. I would not recommend the use of salt in a mud 
fluid. We prefer fresh water, if we can get it. I have 
never used any mineral acid, such as sulphuric, nitric or 
hydrochloric acid, in a mud fluid. I have had no experi¬ 
ence with it. I don’t know anvthing about it. I have 
heard of someone using it—a mineral acid, like nitric or 
sulphuric, but more for cleaning wells than for drilling 
them, that is, to clean the mud out. 

I think the: use of bentonite in a drilling fluid is a good 
thing. I believe it was in 192S when we first started to 
use it. I worked on cable tool rigs in Coalinga in 1911, 
and on rotary rigs about 1916. If I had known about it, 
I would have used bentonite prior to 1928. 

Bentonite is not used for the same purpose as is a mud¬ 
weighting material. A mud-weighting material is used to 
increase the static head on the bottom of your hole, or 
on vour gas or high head water formation, and hold them 
down. .That is not what bentonite is used for. Ben- 
202 tonite sis used primarily for building up the wall of 
your hole, keeping your hole open. 

I have no interest in the outcome of this case, and don’t 
know what it is really about. 

We guess at what takes place at the bottom of a well, 
we don't know. Even after all our experience, there are 
lots of things we don’t know. We learn something new 
every time we drill a well. Just because somebody makes 
a statement of what is good to use and what is not good 
to use doesn’t mean that it might be good. I should think 
you couldn’t simply mix a mud in a bucket, no matter what 
you have, and then determine from that mixture whether 
it is good to use in an oil well. We make our mud mixture 
and put it in the well and try it out. Of course, we have 
some idea from past experience what certain types of mud 
will do in a well, or what thev should do. But you often 
have to change the characteristics of your mud fluid to 
get a successful job. We try it out and see if it will work, 
and sometimes it doesn’t work. I have never seen them 
make pottery. I know in a general way how pottery is 
made from clay. As an oil well man, I would not go into 
a pottery factory to try to find out how to drill oil wells. 
I would not expect to get any information there. 

In this Oehsner 26 well we tried weighting material. We 
used a mixture of mud and Hematite to increase the weight 
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of the mud column in the hole, thinking that might 

203 help us get through this cave, but it didn’t do us any 
good, and when we used bentonite, we were able to 

get through there and wall it off. 

Thereupon by stipulation the deposition of Benjajmin E. 
Parsons, taken in Harth et al. v. Coe, on December 12, 
1934, at Los Angeles, California, was offered and ijead in 
evidence for the plaintiff herein. 

i 

Benjamin E. Parsons, a witness produced in behalf of 
plaintiff, testified as follows under direct examination: 

My name is Benjamin E. Parsons, I live at Los Ahgeles, 
California, and am employed by the General Petroleum 
Corporation of California and hold the position of Assist¬ 
ant Manager of production. I have a general eddcation 
and graduated from Stanford, taking an A. B. in gdology. 
I have had my present position since 1921. My first work 
in the oil fields was geological work in 1912, after my grad¬ 
uation. I am more or less familiar with the majorj fields 
and many of the small fields in the State of California. I 
have had no experience outside of the State, except in 
geological work, a slight amount in Wyoming and in dpexas. 
From 1912 until 1914 I was employed in the Geological 
Department of the Southern Pacific Railroad Compahy, in 
general geological work and in work in the oil fields in 
which the Southern Pacific had interests; and from 1914 
to 1919, I was geologist and petroleum engineer for 

204 the General Petroleum Corporation; and from 1919 
to 1921, I was Division Superintendent in the San 

Joaquin Valley, Midway Division of the corporation. I 
never have done any rotary drilling myself, but I hav^ had 
supervision of operations. 

Drilling fluid was used in those rotary drilling rigs to 
carry the cuttings from the bit to the surface. It also per¬ 
forms the function of plastering up the wall, walling up 
the hole and preventing caving. The viscosity of a drill¬ 
ing fluid is critical. It is important within certain ranges, 
because if the viscosity is too low the cuttings wonft be 
carried to the surface, and if it is too high you have diffi¬ 
culty in settling the cuttings out after they reach the sur¬ 
face. Every drilling fluid is made up of w r ater and clay 
particles, which should be very minute to have a perfect 
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drilling fluid. A drilling fluid should have a colloidal com¬ 
ponent, the purpose of which is to increase the viscosity 
of the fluid and provide the plastering effect for walling 
up the hole, i The mud-laden fluid is pumped down through 
the drill pipe, and comes up between the wall of the drill 
pipe and the wall of the hole, and gradually builds up a 
film on the wall of the hole. The longer the circulation 
continues the more that builds up, to a certain point. If 
the fluid is deficient in colloidal components, you don’t have 
a satisfactory plastering action on the wall of the hole, 
because the fluid, having no colloidal properties, won’t 
tend to plaster it up. When the drilling fluid is deficient 
in colloidal material, it is very apt to build up to a greater 
extent on the wall of the hole. That may be possibly 

205 due to the inclusion in the materials that are de¬ 
posited of a considerable amount of cuttings, sand 

and grains and one thing and another, that graduallv settle 
back and adhere. There is an objection to having a thick 
wall. It reduces the size of the hole and has to be reamed 
out in order ito maintain the full size hole desired for drill¬ 
ing. If a drilling fluid is deficient in colloidal components, it 
will not hold the cuttings in suspension and carry them 
out of the hole; they tend to settle back. The same thing 
would be true of just a weighting material, if the mud 
was lacking in colloidal properties. Ordinary Hematite or 
barytes, ground to say 325 mesh, is not colloidal. That 
is a non-colloidal material. It will not stay in suspension 
in pure water for any length of time. If you are using it 
for a drilling fluid, and it settles it would stick the drill 
pipe. The circulation is interrupted by the necessity of 
pulling the drill stem from the hole to put on a new bit, 
and when you add another joint. There is no uniformity 
as to how often that happens. Some formations that are 
very hard require changing of bits in a few feet. In other 
formations mavbe vou would drill one hundred or more 
feet with one bit. Putting on another joint occurs about 
every 40 feet. Every 40 feet that you drill you have to 
interrupt your circulation to put on a new joint, even if 
you don’t take off your bit and sharpen it or put on an¬ 
other bit. 

206 As to how far you usually go down in the drilling 
of a well before you set a surface casing, that varies 

considerably, in the locality. It would depend upon the 
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formations at the surface that are encountered, jit mav 

range from 100 feet to as much as 1,000 feet befor^ we set 

what we term our surface string. I think around 6,000 

feet is about the maximum that you can drill do\^n after 

* 

setting that surface string without putting another casing 
in. In order that you may continue drilling below t]he sur¬ 
face casing, the bore hole must be well walled up iji order 
to preserve the hole. I have seen holes that have gorfe down 
to 6,000 feet without putting in anything outside | of the 
surface casing. 1 

I have encountered formations having shales th^t were 
troublesome. We have had some shales that have ji tend¬ 
ency to cave or heave, in certain localities. It wotild ap¬ 
pear, from cuttings that we get at the surface of the hole, 
that the shale has a tendency to break down into small 
particles, which may become coated and in some cases re¬ 
semble little balls, when we get it to the surface. The 
breaking down we believe is due to the fact that th^ shale 
may have suffered some fracturing, and also the fact that 
it breaks down upon the water coming in contact with it, 
or the mud-laden fluid, the water from the fluid. That shale 
is primarily a clay that has been hardened through heat and 
pressure. It has different characteristics in differ- 
207 ent localities. When we drill through them] some 
clays or shales will hold up fairly well and giv^e very 
little trouble. In other places you may experience some 
difficulty in getting through, due to the fact that whin you 
pull the drill stem from the hole to remove the bit the hole 
lias a tendency to All up at the bottom, and sometimes the 
shale will even heave up the hole for a certain distance. It 
will crawl right up the hole. I remember one particular 
incident where it crawled up the hole. We had such an 
experience in one of our wells that we drilled in the Kettle- 
man Hills field. The heaving varied from perhaps |a few 
feet up to as much as 500 feet. As to what that w^s due 
to, that question is pretty hard to answer. You canl’t tell 
just what causes it. You don’t know what happens j down 
in the bottom of that hole. The thing you know is th^t you 
do get into trouble occasionally. If you have a heave j there 
of 500 feet, you have to go in and clean it out before you 
can resume your drilling operation on bottom agaiji. If 
your drill gets dull when you get to the bottom agaiij, you 
have to pull out and start in over again, sometimes 1 it is 
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rather a tedious process. After you pull up your drill stem 
to sharpen your bit, it sometimes happens that it will heave 
again. I have seen that happen a number of times. From 
my experience, to prevent that heaving and caving in of 
that shale, the wall of the hole must be plastered up to hold 
the shale back, plastered with clay having a high colloidal 
content. If the clav does not have a high colloidal 

208 content, you will have considerable trouble, as a rule, 
in getting the wall of the hole mudded up. Some¬ 
times it is impossible. We had such an experience on a 
well that I know of in Kettleman, that until we resorted to 
the use of bentonite, we were unable to proceed satisfac¬ 
torily on the well. That was Ochsner Xo. 2, on Section 26, 

Kettleman Hills. I have looked into the historv of that 

* 

particular well, and have refreshed my mind about it. My 
work now is supervision of drilling and production. Diffi¬ 
cult jobs make an impression on my memory. I remember 
them clearlv after a good manv Years. I would say it is 
the general experience of men in the industry who have 
had actual contact with drilling operations that they re¬ 
member it clearly. 

On that Ochsner Xo. 2, on Section 26, we had considerable 
trouble in caving or heaving shales, and also with lost 
circulation at various points. We used a mud-weighting 
material on the well in an endeavor to hold the heaving 
shale down. It was not successful, however. My belief is 
that the mud fluid that we were using at the time, to which 
we added the weighting material, did not have a sufficient 
amount of colloidal material in it to assist in properly plas¬ 
tering up the walls of the hole, in order to stop the caving 
in the first place. When we added our mud-weighting ma¬ 
terial, which is a non-colloidal material, we decreased the 
percentage of our colloidal material. We actually had less 
percentage of colloidal material in the mixture. It 

209 is my belief that would affect the walling properties 
of the fluid. For walling properties in such a situa¬ 
tion you need a mud-laden fluid that has a fair percentage 
of colloidal material in it. In that particular well we did 
not succeedi with just clav-laden fluid. We had to resort 
to the use of bentonite, adding bentonite to the mud fluid, 
before we were successful in combating the caving. We 
spent some little time fighting this caving, and finally sus¬ 
pended operations until such time as we could find some 



SILICA PRODUCTS CO. VS. COXWAY F. COE. 


135 


satisfactory medium. We quit until we found something 
else than a clav-laden fluid. We finally used a fluid to 

V * 

which we added bentonite, I would say in the neighborhood 
of 5 per cent. That was our first use of bentonite and I 
haven’t a definite recollection of the amount. Thp result 
was that we were able to clean out the cave and tb finally 
wall the hole up so that we were able to finish the \Vell. In 
my opinion, that was due to the use of bentonite in the 
mud-laden fluid. The bentonite increased the Colloidal 
properties of the mud fluid, and also the viscosity, land as¬ 
sisted in carrying out cuttings from the bottom, as! well as 
getting a better plastering effect on the walls of tjie hole. 

We used bentonite on a subsequent well in the sfime lo¬ 
cality. That was Ochsner well No. 2, on Section 20. That 
first well on Section 26 was drilled to approximately 7300 
feet and the completion depth was 7277. The depth of that 
second well, on Section 20, was 7691 feet. I have 
210 looked up the history of that well too. In drilling the 
well on Section 20, we used a mud-laden quid in 
which we conditioned the mud with bentonite, and jwe had 
practically no trouble from either loss of circulation or 
from caving. We had no caving or heaving of a couple of 
hundred feet. I don’t know as you would call it lieaving 
or caving, the trouble that we did experience, either heav¬ 
ing or caving, except to a slight degree, because the hole 
only filled up a few feet at the bottom, which is natural in 
many wells. In fact, that was the part where the walling 
hadn’t been very effective yet. Walling takes time, and 
the little caving that we did have might have comp from 
the portion of the hole that wasn’t thoroughly wallccj. 

I imagine we used from 35 to 40 tons of bentonite in that 
well on Section 26, and we used more on the seconjl well, 
on Section 20, for the reason that we started in using it at 
the start of drilling, and it is my impression that we prob¬ 
ably used 75 or 80 tons. That bentonite was ground very 
fine. I think it was mixed through a hopper with the water, 
and then mixed with the mud. I believe in both wplls we 
used what we termed Mojave mud as a base. That sarrjc mud 
had been used in the first well, previous to using bentonite. 
It is a good average mud. I have the total cost of produc¬ 
ing those two wells on Sections 26 and 20. Ochsner well 
No. 2, on Section 26, cost approximately $680,000.0Q, and 
well No. 2, on Section 20, cost approximately $460,000J00. It 
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is my belief that those figures do not reflect the true cost 
of the wells, due to the fact that we were charging 

211 at the time a rate for drilling tool rental which was 
higher than was warranted. There was such a 

rental charged against each well. The difference in the 
cost of these two wells is about $220,000.00, and in spite of 
the fact that the well of higher cost was around 7300 feet, 
and the one of lower cost was 7700 feet. I think we paid 
approximately $35.00 per ton for the bentonite. The cost 
of the bentonite in the second well, if we used SO tons, was 
about $2800.00. 

Since the use of bentonite in these wells drilled in the 
Kettleman Hills field, we have generally adopted the prac¬ 
tice of using bentonite to condition our mud for drilling 
purposes in all fields, in all our operations. The first use 
of bentonite in the first well we drilled was in 192S. We are 
using it todav. We have used bentonite where we encoun- 
tered sand. We encountered sand, of course, in most of the 
wells. Some sands, depending upon their characteristics, 
give us verv little trouble. Others mav cause loss of circu- 
lation in a well. In one instance that I have in mind, at 
Santa Fe Springs, we lost a considerable amount of circu¬ 
lation in a number of wells, into a partially depleted oil 
sand. Bentonite has assisted us, the use of bentonite has 
assisted us in recovering circulation under these conditions, 
and permitting us to go ahead and complete the wells in 
lower producing horizons. Our experience has been that 
ordinary clav fluids, where we lose circulation in sands of 
that kind, will not return the circulation. We have 

212 to assist the return by the use of an excessive amount 
of bentonite alone, or sometimes bentonite with 

cement. 

The bentonite alone has a tendency to give vou a much 
more desired plastering action on the wall of the hole than 
the ordinary clay fluid, or even clay fluid to which a small 
percentage of bentonite has been added. In some cases, 
we have what we term spotted a fluid containing a high per¬ 
centage of bentonite in the hole at the point where we be¬ 
lieved the circulation loss has occurred, thereby permitting 
that bentonite to work out into the sand and assist us in 
blocking up the passages through which we are losing circu¬ 
lation. 
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We have encountered a situation where a drill stem stuck 
because of the use of ail inefficient mud fluid, as far as col¬ 
loidal properties arc concerned. We have had that experi¬ 
ence in a good many cases, I believe. When the njud fluid 
doesn't have the proper colloidal properties it fails!to plas¬ 
ter up the hole properly and fails also to carry the cuttings 
to the surface, and permits them to settle back, and thereby 
accumulate, causing the sticking of the drill stem. When 
you use a large percentage of mud-weighting material with 
ordinarv clav fluid, that wouldn’t suffice either, because the 
weight material wouldn’t add any colloidal properties to 
the mud, and would just add additional amounts of finely 
ground particles that would tend to settle. If you add 
bentonite in the proper amounts you increase the col¬ 
loidal properties of the mud fluid, and the viscosity, 

213 and your mud fluid will then carry the cuttings to 
the hole, and they are separated at the surface. 

We believe that we find the use of bentonite advantageous 
in setting casing. We believe that a hole conditioned with 
a mud-laden fluid having good colloidal properties leaves 
the hole in shape, or maintains the hole in condition while 
you are out of the hole preparing to run casing, so tjiat any 
particles in the mud fluid will not settle back and bridge the 
hole, and also that the colloidal properties of the mud have 
given you a good plaster on the walls of the hole, which also 
we believe acts as a lubricant. That is based on experience. 

We believe from our experience that the use of bdntonite 
in proper amounts permits us to get the plastering effect 
desired without building up the wall thickness to any great 
degree. 

From my own personal experience, rotary drilling has 
been practiced since 1913. It is in wide use today, j Prac¬ 
tically all development operations in California are parried 
on with rotary tools. We first used mud-weighting ma¬ 
terials in about 1925 or 1926, in the Ventura Avende field. 
That was ground Hematite. I have been familiar wiith the 
use of ground barytes since about 1928. 

In the drilling of an oil well, mud fluid is not used for a 
short time only. In using the rotary method it is used 
continuously throughout the operation until tl^e well 

214 is completed. That may be from a month to & year 
and a half. We have drilled a well in the South Bel- 
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ridge field to a depth of 11,377 feet. We used bentonite 
in that well. Four complete strings of pipe and a liner 
were put in that well before completion. In a well of about 
5,000 feet, depending upon the pump capacity being used 
and the volume of fluid that they are throwing, I would say 
that it takes from an hour to an hour and a half for the 
mud to make a complete circuit. On each circuit the mud 
traverses along the wall and cuttings are added. They 
must be separated at the surface, in order to keep the mud 
fluid in good condition. We don't know what varying 
chemical and physical conditions are encountered during 
that circuit. The mud may have chemical-acting or just 
physical-acting materials added. So far as T know, ben¬ 
tonite is chemically inert in a well. During that circuit, 

there mav be non-colloidal material taken from the forma- 
* 

tion. Some of it may remain in the fluid. It builds up 

from the shales, and also you have particles of sand. The 

quantity of mud in the circuit, which is that in the well, 

may be considerable. Taking a well about 5,000 feet deep, 

the diameter of the casing, or the diameter of the hole, 

would vary considerably, based upon the programs that 

had to be followed in the drilling of the well. I would sav 

in a typical case it would vary from 12 inches down as low 

as 81 inches. You can take an average of sav 10 

215 inches for the hole. The quantity of the material in 

that hole, 5,000 feet, would be 2,720 cubic feet, and 

in addition to that vou have the volume of mud in vour 

• * 

slush pit and in the circulating ditch. 

I have never observed the use of lime in a mud-laden 
fluid for u£e in a drilling operation. We used to use a 
small amount of hydrate of lime to wash the hole ahead 
of our cement, in making a cement job, believing that the 
lime solution tended to cut the mud from the wall of the 
hole, thereby giving us a more perfect bond on our cement 
job between the casing and the formation. We didn’t use 
it in a drilling fluid to improve its properties during drill¬ 
ing. To my knowledge, we never used caustic or alkali in 
a drilling fluid. I never have had any experience with it, 
but I wouldn’t be inclined to recommend it. We never 
added cement to a drilling fluid for the drilling operation. 
I would not recommend its use, because I don’t believe the 
cement would add anything to the quality of the drilling 
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fluid, and it might be a detriment; there might be danger 
of sticking in the drill pipe, and it has a bad effect on the 
pumps, an abrasive action. I would not recommend the 
addition of salt to a drilling fluid. We don’t evetL like to 
use salt water, because it seems to curdle the drilling fluid, 
seems to separate it into the clays and clear water. I would 
not recommend the addition of a mineral acid to a drilling 
fluid, because it would have a bad effect on the j drilling 
equipment and probably also on the drilling fluid. I 
never have had any experience with it, but I poubt if 

216 it would improve the colloidal properties. From 

what I know of colloids, I do not think that the ad¬ 
dition of a mineral acid would improve the colloidal prop¬ 
erties of a drilling fluid. 1 have noticed that during the 
course of drilling, the clay-laden fluid depreciates quite 
rapidly in colloidal properties if used over and ov^r again 
without replenishment. If you add bentonite, the mud¬ 
laden fluid is improved, because you have again added a col¬ 
loidal material. It makes a difference how much bentonite 
you add to a drilling fluid, there is an upper limit. Too 
much bentonite can be added, and it too much is addled, the 
viscosity of the mud-laden fluid is increased to th|e point 
where it will not permit the separation of the cuttings, and 
also it becomes so thick that it is hard to handle in the 
pumps. I believe that, under some conditions, we mhy have 
used as much as 10 per cent, but I believe that from 3 to 5 
per cent is probably about the best, with the ordinary mud. 
Bentonite might be used in lumps in drilling a well with 
cable tools, but not with rotary tools. Bentonite mixps very 
readily with water. It is more satisfactory wheii it is 
mixed. We mix it through a hopper by adding the material 
into the stream with the water. When you throw it iiji water 
and try to stir it around to mix it, you get dry spot^ in the 
center of it. It balls up. You have to be careful hbw you 
mix it. I 

Bentonite is quite extensively used in grilling 

217 wells in California, and I believe in many lof the 
Midcontinent fields today. I think it has provided 

a very definite means by which or through which ^ r e can 
maintain our drilling muds at flic proper consistencies, 
with the proper characteristics. If I had known of il| prior 
to 1928, I would most certainly have used it. There was a 
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need for it then, but the need has become greater with 
deeper drilling. We encountered shale formations before 
1928. We encounter shale formations in nearly all drilling. 
Some shale has given us trouble and some shale hasn’t, but 
we would have had a verv definite need for it where we had 
trouble. 

I do not consider that a mud-weighting material and ben¬ 
tonite perform the same function in a drilling fluid. A 
mud-weighting material is used only for the purpose of 
increasing the specific gravity of the mud fluid, and thereby 
the weight of the column of fluid on the bottom of the hole, 
to combat gas pressure, or, as we have in many fields in 
California, flowing waters. The bentonite is used for the 
purpose of providing the proper colloidal properties to 
the mud for the plastering action, and for effecting the 
proper viscosity to carry the cuttings out of the hole. Ben¬ 
tonite is used to correct the colloidal deficiency of a drilling 
fluid that contains a mud-weighting material. I am not 
connected with the National Pigments and Chemical Com¬ 
pany. 

Referring to the situation where the clay-laden 
21S fluid is used until the oil-bearing strata is encoun¬ 
tered, and then salt is added to that clay-laden fluid 
to break up itlie colloidal properties, I would prefer to use 
bentonite. You couldn’t use bentonite to destroy the col- 
loidal properties. I do not think the situations are any¬ 
where similar, where vou use salt to destrov the colloidal 
properties and bentonite to increase the colloidal proper¬ 
ties. I do not think the situation is the same where 
you use a mineral acid to destroy the colloidal properties 
as where you use bentonite to increase the colloidal prop¬ 
erties. 

Q. I want; to read to you the following statement from 
the transactions of the American Institute of Mining Engi¬ 
neers, an article by Mr. Arthur Knapp, said to have been 
delivered at a lecture at the New York meeting in Feb¬ 
ruary, 1923, and particularly the following from page 1100 
of those transactions: 

“Arthur Knapp, Philadelphia, Pa.—One thing that I 
did not discuss was the mixture of these mud-laden fluids. 
When clay is mixed with kaolin, for instance, the clay 
features are predominant; when mixed with cement, the 
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cement is very much in evidence. For this reason^ where 
the mud must be relied upon for other than mere w^ll sta¬ 
bility, it should contain some cement—it \s then 
210 heavier, less susceptible to the absorption of gas or 
air, is less liquid, makes a little thicker filter de¬ 
posit, and settles to a harder condition. Everything is in 
favor of a mixture of clav and cement. ,, 

Do you agree with Mr. Knapp on that, that everything is 
in favor of a mixture of clay and cement for a mud-laden 
fluid! A. I would not. j 

Q. The article then continues: ] 

“W. E. Wrather, Dallas, Tex.—Is the walling-up of the 
well purely a matter of the physical constitution of the 
materials used, or is there any chemical action tnjceable 
to the use of lime, for instance, or siliceous material, jgrant- 
ing that they are of equal degree of fineness! j 

“Arthur Knapp.—The suggestion has been made (X think 

it was patented) that one chemical be pumped into sand 

and then a second chemical, which would combine with the 

first and form a cement. I tried that plan but found that 

the cement would penetrate the sand only a few grains 

before it would affectively shut off the flow. So that if 

there should be anv reactions, I do not believe the reactions 

would be effective in the active wall; that is, the wall that 

is sustaining the well before the casing is set. 1 

“In making these experiments, I had onl[y the 

220 material that was available at Philadelphia. I used 

all the clavs I could obtain; even some mud that was 

dredged from the bottom of the river. This was a red clav 

which is evidentlv full of iron. I also tried some verv 

•> » 

fine clays that are used for a fine grade of brick. Sofiie of 
the muds used in the field, however, I could not getj par- 
ticularlv the alkaline found on the surface in California. 
I would be glad to receive some dry samples of the mud 
being used in the wells, for next summer I intend to make 
another series of experiments, when I shall use jthese 
muds. 

■ 

“Samuel S. Arentz, Simpson, Nev.—Have you cajrried 
out any experiments with bentonite! 

“Arthur Knapp.—I recently received a large samble of 
bentonite which I am planning to use next summer.”! 
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If you had read that article in 1925 or 1926, or before 
you used that bentonite, do you think that would have given 
you sufficient information to enable vou to use bentonite 
successfully in an oil well ? A. I do not. 

m/ 

Q. Do you think there is enough information there to- 

A. There is no formation there as to how to use 

221 it or how it could be used. 

Q. Does it tell you how much to use? A. Xo. 

Q. I believe you stated that you could use too much? 
A. You could. 

Q. Does it tell vou whether to mix it with water? A. 
No. 

Q. Does it tell you how to mix it with water? A. It give- 
no directions whatsoever. 

Q. And I believe you stated that you found that bento¬ 
nite isn’t so easy to make into a fluid with water, that it 
balls up; is that right? A. Yes. 

Q. Does it tell you how finely to grind it? A. Xo. 

Q. Is it your experience that you have to use ground 
bentonite? A. Our experience is that we have to use ground 
bentonite in using the rotarv method. 

Q. Do you think it can be ground to the consistency of 
ordinary sand? A. Xo; it has to be ground verv fine. 

I am a member of the American Institute of Min- 

222 ing and Metallurgical Engineers, but I don’t believe 
I was in 1923. Those transactions of that Society 

have been distributed quite a good deal throughout the 
country. I believe a good many petroleum engineers are 
members of that Society. I know quite a number of them 
that are. 

I have a general idea as to the way pottery is made. I 
have a general idea how glazes are put on pottery and 
how cnamelsi are put on things by using an enamel frit. I 
have seen graphite crucibles and electric porcelain and 
abrasive wheels. The use of bentonite for any of those 
purposes would not have told me that bentonite was useful 
in an oil well, I wouldn’t go to those particular arts to find 
out what was good in an oil well. 

I believe I have seen insulating material that had pieces 
of mica built up together with a binder. I can’t see that 
the use of bentonite as a binder for that purpose has any 
relation to its use in an oil well. I would never go to any¬ 
thing like that to find out what was good in an oil well. 
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I know what a refractory lining for a furnace jis. If 
someone had told me that bentonite was used as a part of 
a refractory lining for a furnace, that would not tell me 
right away, or at any time, or even remotely, that it was 
useful in an oil well. I would not go to any art like that 
to find out what was good in an oil well. 

I would say that oil well drilling is a specialized 

223 art. It is my impression from my experience that it 

has developed practically by itself, that is, the drill¬ 
ing operations themselves. I would not say that much 
was known about the science of drilling mud ten years ago, 
except that we had to have a medium of some kind to cir¬ 
culate the cuttings from the bottom of the hole whpn we 
drilled with the rotarv method, and that was usuillv a 
mud-laden fluid made from the most available clay or| shale 
deposit in the vicinity. That is my idea. I think tlje use 
of bentonite added something to that science, or art. Ben¬ 
tonite has provided a means through which we can maintain 
our mud-laden fluids which we use in our drilling qpera- 
tions with more or less uniform characteristics thajt are 
desired. j 

As to any situation in my past experience prior to 1925, 
that we encountered, in which there was considerable 
trouble in drilling, which I believe could have been lessened, 
or possibly obviated, by the use of bentonite, if it had been 
available to us at that time, we had such a situation ifi the 
drilling campaign in the Ventura Avenue field in California, 
which v’e conducted during 1925, 1926, and I believe on into 
1927, during which time v r e drilled quite a number of -\talls, 
and v'ere forced finally to complete several of the \vells 
with drill pipe in the hole, instead of being able to reifnove 
the drill pipe, because the drill pipe stuck during the 
course of the drilling operation. It is my belief from sub¬ 
sequent experience that our troubles were entirely 

224 due to the character of the mud fluid which, we 
were using at that time. We were using a local clay 

deposit for building up our mud fluids. It contained some 
sand, and naturally during the drilling operation wq ac¬ 
cumulated more sand, more shale cuttings, in the mud. jThe 
mud had little or no colloidal properties, and it is Very 
probable that the sticking of the drill pipe in many in¬ 
stances, or in the most of the instances, was due to the set¬ 
tling which took place in the vrells during the operations. 
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We could have overcome that, in my opinion, by the use 
of bentonite, and have overcome it on subsequent wells 
of the same character, or drilled to a greater depth. When 
I say “complete the well with drill stem in the hole” I 
mean that the drill stem froze in the hole and stuck at about 
the time the well was completed drilling through the pro¬ 
ducing horizon, and that, rather than go through the long, 
tedious job of attempting to fish the drill stem out, and 
probably not getting all of it, we decided to bring the well 
in through the drill pipe, leaving the drill pipe in the hole. 
That method of completion was very unsatisfactory, and 
means that at some future date you have to expend thou¬ 
sands of dollars to put the well in shape for pumping, after 
it quits flowing. 

We naturally discussed problems of this kind amongst 
our own employees and employees of other companies 
operating in the same locality, because all were experienc¬ 
ing much of the same difficulty; but we never found 
225 anything that would solve the problem until we 
found bentonite. The A. P. I., was a particular 
engineering! society which discussed matters of that kind, 
that is, limited to oil well drilling, and I believe they even 
had discussions at that time in the local branch of the Amer¬ 
ican Society’of Metallurgical and Mining Engineers. I 
attended A. P. I. meetings in 1925 and 1926 and 1927. 
There were discussions of drilling practice and technique, 
and no ones suggested bentonite. We tried to find better 
grades of mud, but we couldn’t find mud clays that were 
satisfactory. 

Roy Cross, a witness produced on behalf of the plaintiff, 
having been recalled, testified under direct examination, bv 
Mr. Des Jardins, as follows: 

I have previously testified in this case. Referring to the 
bottle marked “Aquagel 5 grams” that is Aquagel in that 
bottle. Referring to Plaintiff’s Exhibit No. 9, the amount 
of Aquagel i in this bottle in dry-powdered form is exactly 
the same as the dry, powdered Aquagel in Plaintiff’s Ex¬ 
hibit No. 9, the water and Aquagel mixture. This merely 
shows the tremendous power of Aquagel to form a gel with 
water. In ! other words, the very small amount of dry 
Aquagel in;the bottom of the bottle that I have just ex- 


SILICA PRODUCTS CO. VS. CONWAY P. COE. 


145 


amined, forms a gel which fills the entire bottle, Plaintiff’s 
Exhibit No. 9. I 

226 (The sample last presented to the witness was 

offered and received in evidence as Plaintiff’s Ex¬ 
hibit No. 25.) i 

My experience and contact in connection with thj> prob¬ 
lems of drilling oil wells has been in a consulting capacity. 
I have been called in as a consultant on such subjects. In 
short, the system of drilling with a rotary rig consists of 
a structure to handle the tools, a derrick, and the string 
of tools, consisting essentially of power for operating the 
rotary table, to which is attached the drill stem atnd the 
drill. Bv the rotation of this table the drill cuts vertically 
while a stream of drilling fluid passes through the hollow 
stem to the bottom of the well, out through the openings 
in the bit, carrying the portions cut off from the drilling 
face back through the annular space between the [hollow 
drill pipe and the casing or wall of the well. Thajt fluid 
returns to the pit, where the cuttings separated frc^m the 
face of the well are separated, and the drilling fluid is then 
recirculated back into the well. The drill stem in the 
rotary system of drilling rotates continuously as you go 
down the hole. Various types of bits are used, which cut 
away the formation at the bottom of the well continuously 
while rotation is on. That bit rests upon the formation at 
the bottom of the well, being controlled by a blocfc and 
tackle rig at the top. The pressure is so controlled to any 
degree desired depending upon the speed of dialling. 

227 You lengthen that drill stem as it extends into the 
ground. New sections are added as it extends in the 

ground; and the weight is controlled depending upon a 
great many conditions. It depends upon how rapijlly it 
is desired to drill, questions of building walls, and the like. 
In the rotary system to transmit the power to the drill 
stem there is a rotating table at the top of the well to 
which the power is applied. I am not familiar witjh the 
term “kelley”. I don’t know just what that applies to. 
There is a square joint in the table, which attaches to the 
drill stem. The mud is pumped by means of the flush 
pumps and mud pumps up through the hose which js at¬ 
tached to the bottom of the drill pipe, and goes down 
through the center of the drill pipe. | 

10—6437a 
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In a general way, I am familiar with the cable tool 
system of drilling. In that system the bit is fastened to 
a cable by reason of the elasticity of the cable to a large 
extent, which is allowed to rise and fall on the bottom of 
the formation. That is also controlled by the total amount 
of weight, adjustments being made in the speed of drilling 
by the weight carried on the cable. Ordinarily, there is no 
circulating fluid used in cable tool drilling. Circulating svs- 
terns were attempted 20 years ago, but were not success¬ 
fully used as far as I know. In cable tool drilling, cuttings 
are removed by means of a bailer. The tools are with- 
drawn from the well. In that system the drilling is always 
done wet regardless of how much or how little water there 
is in the hole. The drilling is always done wet in the hot- 
tom of the hole, and this mixture of cuttings in the 
22S bottom is withdrawn by introducing a bailer, which 
will hold possibly 100 to 200 gallons of liquid. That 
is, you take up the drill stem and let down a bucket. This 
bucket is run down to the bottom of the hole. That has 
a valve in it which allows material to run into it. Then it 
is withdrawn and dumped at the top of the well. 

Referring to the rotary drilling practice, 1 am not fa¬ 
miliar with the necessity of changing bits so as to give an 
idea of howi often the bits are changed or how often the 
whole drill stem lias to be withdrawn from the hole, but 
they are changed sufficiently ofen to keep the cutting 
speed up, whatever is required. If you strike stone you 
have to change them more often. It depends on what you 
are cutting how often the bits have to be sharpened. That 
is a perfectly obvious thing from the standpoint of speed 
of drilling. When the bit has to be changed, the tool has to 
be withdrawn. Of course, to sharpen the bit, it has to be 
taken out of the hole. Of course, the circulation is stopped 
when the string of tools is withdrawn from the hole, be¬ 
cause the circulation goes down through the drill pipe. In 
deep wells, the rotary drilling system is practically uni¬ 
versally used today. In shallow wells the cable tool system 
» •> •' 

is still used. In rotary drilling you drill down the length 
of the joint, and then you have to put on a new section 
as required. That interrupts the circulation. My recol¬ 
lection is that each joint is about 20 feet. Every 20 
229 feet, you have to stop drilling and interrupt the 
circulation while you put in a new joint. Of course, 
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if the mud settles rapidly when the drill is in t|ie hole, 
there is danger of blocking the withdrawal of the [drill by 
the heavy particles packing around it. If it settled out, it 
will have to be bailed out or bored out. Ordinarily,! bailing 
will do it if it is not too tight a settling. 

The factors which determine the working viscosity of the 
circulating fluids used in oil well drilling are determined 
by the properties of the materials used to make tpe mud. 
The factors entering into the question of the kind bf mud 
to use are the actual mineral specific gravity of the njiaterial 
itself, the fineness of division of the particles, and, of 'course, 
the amount of gas and water that you are carrying. The 
upper and lower limits of the desired viscosity of tljie fluid 
are determined primarily by the pumpability—the ability 
of the pump to circulate the fluid. If it is too thijck, the 
pump will not pump it. If it is too thin, there will be too 
much separation. Secondly, but which is just as important, 
of course, is the question of whether the combined Velocity 
and viscosity of the mud is sufficient to carry out the cut¬ 
tings ; and whether, after the cuttings are carried opt, it is 
possible to let these cuttings drop. Theoretically a drilling 
fluid is nothing but a means of taking out the material 
from the bottom of the well. The ideal drilling fluid would 
be merely one which would circulate down to the bottom of 
the well and carry the cuttings up, throw the cutting^ away 
and go back and do the same thing over an<|i over 
230 again. That is what to my mind is the ideal drilling 
mud. If water would do that, that would be all that 
would be wanted. You would merely send water down to 
the bottom of the hole, distribute the cuttings, and send 
more water down. So the nearest thing that can cc^me to 
water is something that has the viscosity which will per¬ 
form these other functions that are necessary in the drilling 
of a well. Viscosity and suspending power are practically 
the same. For this purpose viscosity and suspending power 
would be practically the same. You want enough visposity 
to suspend the cuttings and pick them up, but not so great 
that they will not drop out after they come to the surface. 
It must be great enough to support the material, and at 
the same time not be too great so as to prevent the settling 
of the cuttings at the top. For example, any meaps of 
withdrawing those cuttings would be satisfactory. | For 
instance, you might put a centrifuge at the top of that 
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well and centrifuge the cuttings out, leave the jelly-like 
material or water-like material there, and send it on back. 
Ordinarily, it is desirable in ordinary operation to hold 
back the viscosity such that with the capacity of the mud 
pit, the ditch, and so on, the cuttings would separate by 
gravity and possibly by a little mechanical aid. The prob¬ 
lem of getting the cuttings out of the well is the first func¬ 
tion, one might say, of a drilling fluid. There are other 
functions, of course, as have already been gone into in 
this case, such as the question of sealing out water from 
the formation, preventing caving, lubrication of the pump, 
and the like, lubricating the drill stem, and so on. The 
ideal fluid would be one which would accomplish all 
231 of these functions. 


The working viscosity of an oil well circulating 
fluid is similar in viscositv to the lubricating oils that we 
use in our motors. Of course, there is no drilling fluid made 
that has the 1 perfect uniformity and homogeneity of the 
lubricating oils. It would pour at about the same rate. I 


think it may run a little heavier. 


There are certain factors 


that enter into a drilling fluid that would not enter into a 
lubricating oil. Take a material of this sort (indicating). 
It is a stiff gel. If you put that in a jar of mud, this 
material would pour. The composition such as you have 
here, which is a fairly stiff gel, would under certain condi¬ 
tions be liquid, just like you might take a small jar of jelly 
and put it in a large jar and tip it over and it wouIcl 


pour out. I have just referred to Plaintiff’s Exhibit Xo. 9. 


As I understand the term in connection with oil wells 


4 ‘gas cutting” is the tendency of gas to come out of the 
formation and mix with the mud. There are two principal 
causes of gas cutting. Of course, to gas cut at all there 
must be a surface through which some of this gas escapes. 
It escapes and attaches itself to the mud, for two reasons. 
One is that the mud is so thick that the gas which comes 
in there does not travel and be distributed. The other rea¬ 


son is that the particle of mineral in the mud has a special 
absorptive, what is known as absorptive action on the gas. 


The gas would form an absorptive film on the mud. 
232 That film which is built on the mud lightens the 
mud. This lightening of the mud is broadly spoken 
of as gas cutting. 
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With an ordinary mud-laden fluid, the walling of I the hole 
is accomplished by the fact that there is more hydrostatic 
pressure on the formation than there is pressurej coming 
from within the formation; and the passage of liquid out 
into the formation leaves the solid matter on the! wall of 
the hole. Xo wall can be built up without water | passing 
into the formation. And that is what happens. Water 
passes in, and the amount of wall building is more or less 
in proportion to the amount of water passing mto the 
wall. If it sloughs off or something else, it buikjls it up 
again and again. With an ordinary drilling fluid tlje build¬ 
ing of a wall on the outside indicates that there is j separa¬ 
tion of the water. Otherwise, the wall would not be built. 
Referring to the use of a mud-laden fluid such as js made 
with El Paso clay, for instance, it is the solid partjicles of 
that clav fluid that form the wall; those constituting the 
mineral of the mud. In my opinion, the material of col¬ 
loidal size, ultramicroscopic, in that mud, contributes very 
little to the building of the wall, for the reason that if that 
colloidal material does not form a gel or gelatinous mix¬ 
ture, it will not stop the water from going into tl|e wall. 
The very fact that the wall built is thick means tligt there 
is no jelly-like substance to stop the influx of wateif in the 
formation. The larger particles form the wall. If there 
is no gelling effect on the small particles, then the colloi¬ 
dal matter goes right back in the formation with the 
water. With the ordinary mud the formation of a 
233 wall or seal is very much slower than with a grilling 
fluid such as described in our Case C, composed of 
Aquagel and water, because time is required for the pas¬ 
sage of water and the separation of mineral particle|s from 
the ordinary mud. With properly divided Aquagel mud 
the seal is effective immediately, and no substantial ^mount 
of material passes through. What does pass through 
passes as a gelatinous mixture, not as water. This! rapid 
sealing of the wall with Aquagel and water as conjpared 
with the slower plastering of the wall with the ordinary 
mud is important in preventing caving. In fact, anything 
that will keep water from going back in the formation|would 
prevent caving. Paint or varnish or anything that would 
seal that would prevent caving by preventing w^ater from 
going back in the formation, and the quicker you can make 
that seal, the better. | 
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It is my understanding that the ordinary mud forms a 

wall which is considerably thicker than the film or seal that 

* 

is formed b^ the Aquagel and water fluid. The thin seal 
merely is an indication that there is no passage of water 
in the formation, which eliminates caving and loss of cir¬ 
culation. That is the main difference. In the case of the 
thick wall, however, the very fact that the wall builds means 
that water has penetrated the formation or there would 
not have been a separation of the solids and the water. It 
could not form a wall without going back in the formation. 
And, if it does form a wall, there are many attendant dif¬ 
ficulties that may be caused, such as sloughing off 

234 of the material in the hole, obstruction to the with¬ 
drawal of the drill, and so forth. 

I have heard of the operation known as reaming a well. 
That is ordinarily to increase the diameter of the hole, or 
make the hole uniform in diameter. The formation of a 
thick wall, such as is formed by the plastering action of 
ordinary mud, may make reaming necessary to restore the 
original caliber of the hole. Beaming should not be neces¬ 
sary where the wall is sealed by the action of Aquagel and 
water. 

Swabbing consists essentially of running down, for ex¬ 
ample, a bailer to the bottom of the hole. And, as you pick 
up whatever you have there rapidly, it creates a pull, which 
reduces the pressure from the well upward and causes a 
flowing in of any liquid, gas, or salt water that is in the 
formation. That tends to come in, and, of course, it tends 
to cause a breakdown of the formation bv reason of the 
reverse flow of the liquid. I am told that that actually 
happens when you are pulling a rotary drill out of the well. 
The thick wall of the ordinary mud-laden fluid as compared 
with the thin wall of the bentonite and water fluid, does 
have something to do with the swabbing action. The thin 
wall makes a better wall, like putting in new rings in a 
piston makes a better wall. It tends to create a lower 
pressure. Or, speaking in ordinary language, it tends to 
create a vacuum beneath the swab. The ordinary 

235 mud materials contain a large amount of silica— 
hard silicious or quartzy-like material. Of course, 

if they rub against a machined surface or against a valve, 
they tend to cut it and destroy it. Aquagel, however, is a 
smooth material with no large particles in it. Even those 
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particles that there are are much softer to the toijich. So 
there cannot be any scoring there. The drill cuttings mixed 
with an ordinary drilling material are always harsh, sili- 
cious materials, which tend to score the pumps hr wear 
the valves. A mixture of Aquagel and water, such as is 
described in my Case C, is comparatively speaking a lu¬ 
bricating mixture. It is actually lubricating in its! effect. 

With reference to the mention in one of my applications 
as to the specific heat of that Aquagel and water jnixture 
as an important element in its use, the fact that the Aquagel 
will get into contact with the drill tends to lower t|he tem¬ 
perature of the cutting face. As a matter of fact, Aquagel 
has been used to my knowledge as a cooling means in ma¬ 
chine cutting. Because of its large water content, the 
specific gravity of water being one and the specific gravity 
of the mineral material being very much less, a larger 
amount of heat will be abstracted by the Aquagel mixture. 
The specific heat of the mineral material being much less, 
and because of its intimate contact with the face of the 
metal, it has the capacity of carrying away more heat if 
it contains a larger percentage of water. In fact, pure 
water would be the best drilling fluid in so far as keeping 
the drill cool is concerned. The water cools the drill. 
236 I am familiar with these shale formations, which 
have been called heaving shale or sloughing shale, 
and which seem to have given a great deal of trojible in 
drilling through them. These shales, known as leaving 
shales, caving shales, and the like, are merely shales that 
are very susceptible to the action of water. For example, 
if a piece of this type of shale is put in water, it spalls or 
slacks very rapidly. It has some avidity for water, but at 
the same time it will lose its physical strength completely 
when the water penetrates it. And so, as the i water 
penetrates back into the formation, this shale scales| off as 
fast as the water hits it, and where there is a formation at 
a considerable angle, water will follow up the formation 
and it will interminably fall into the hole. It is veryj much 
like the slacking of lime. It takes up water anc| then 
crumbles up. j 

This drilling fluid formed of Aquagel and wat|er, as 
described in my Case C, enables a driller to penetrate such 
a caving shale or heaving shale very successfully, whereas 
they could not do it according to the old mud-laden fluid 
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practice, because of the fact that the gel of the Aquagel and 
water fluid does not permit water to go into the formation. 
It forms a seal which causes all the ingredients of the mud 
to come to the surface and not to penetrate the formation. 
Whereas, with the ordinary drilling mud, it releases water 
and builds up the wall, but this release of water keeps 
knocking off any wall that is built. The result is that the 
Aquagel very promptly forms this gel seal in these shales, 
while the ordinary drilling mud fluid will not. 

I would say for the purpose of drilling an oil 

237 well that the viscosity of the circulating fluid under 
this application would be close to 200 — 160 to 200 

degrees McMichael. That would be on the average between 
16 and 20 centipoises. Viscosity is shown on different 
instruments.! “McMichael” happens to be the name of 
the man who devised a certain instrument and that is his 
test, for viscosity and it is about one-tenth of the centi- 
poise degrees. 

As to what would be the specific gravity and the weight 
per gallon of a drilling fluid made up in accordance with 
my Case C, of Aquagel and water, and having a viscosity 
of from 16 to 20 centipoises or 160 to 200 degrees Mc¬ 
Michael, it is always necessary in figuring the viscosity to 
know what the specific gravity is of any of these materials. 
I will go ahead and set out the specific gravities of the 
muds and show how one can arrive at the specific gravity 
of the fluid, j I will do this for this bentonite and water 
fluid of Case C, and also for an El Paso mud used as a 
drilling fluid, also for a drilling fluid made up of 90 per 
cent barytes and 10 per cent bentonite, plus the requisite 
amount of water to get the viscosity, and also for a drilling 
fluid made up of 95 per cent barytes and 5 per cent bento¬ 
nite, plus the necessary water to give the required vis¬ 
cosity. I will figure them all on the same viscosity basis. 

We will first take bentonite. The mineral itself has a 
specific gravity in a typical instance of 2.4. That 

238 may vary. When extremely wet its specific gravity 
is slightly higher. But that is the specific gravity of 

the mineral; that is, 2.4 times as heavy as water. If we 
had it in a solid mass without any air or voids in it, or 
anything of that kind, a cubic foot would weigh 2.4 times as 
much as a cubic foot of water. 
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If we take now barium sulphate or barytes, the!typical 
specific gravity would be 4.3. That, again, will differ 
slightly depending upon the impurities. Ordinarily,]the im¬ 
purities are clay and silicates, which have a lower [specific 
gravity and so lower the specific gravity of the barytes 
slightly. But that might be considered representative. 

We will take El Paso clay. That has a specific gravity 
of the mineral in round numbers of 2.6. Even that varies 
slightly depending mostly upon the moisture content. 

We will take then a mixture of barytes 90 per c^nt and 
bentonite 10 per cent. We have two constituents entering 
into that. Barytes has a specific gravity of 4.3 apd ben¬ 
tonite 2.4. In other words, we would have a mixture there 
of barytes and bentonite, and in round numbers the spe¬ 
cific gravitv of the mixture would be 4.1. 

Take barytes 95 per cent and bentonite 5 per cent, with¬ 
out going into a calculation of that, the specific gravity of 
the mixture would be 4.2. j 

Now, if you take bentonite of a typical viscosity <^s used 
in a drilling fluid, let us say, a viscosity lin the 
239 neighborhood of 200 McMichael, which require^ 5 per 
cent of that in round numbers, we would have a 
mixture then of 95 per cent water and 5 per cent of ben¬ 
tonite. Of that the contribution of the bentonite (to the 
mixture would be in proportion to the vreight pf the 
material converted into volume. In other words, I if we 
had 95 parts of water and 5 per cent of bentonite, we might 
say that we would have 95 pints of water, and as a pure 
mineral substance we would have as many pints of pento- 
nite as corresponds to the specific gravity of it. For in¬ 
stance, we would have practically 2 plus 95, or, in other 
words, 97 pints of material from 100 pounds of material 
in round numbers. But from a chemist’s standpoint he 
eliminates pints and pounds and thinks of cubic centi¬ 
meters. So a gram of water is a cubic centimeter, j Here 
we would have 95 grams of water or 95 cubic centimeters of 
water. We would have 5 grams of bentonite, which |vould 
be 2 cubic centimeters of bentonite. That would ma|ke 97 
cubic centimeters, and that would weigh 100 gram^. In 
other words, the specific gravity of the mixture then jvould 
be 100 divided by 97 or practically 1.03 specific gravity. As 
to the weight per gallon, water weighs eight and one-fthird 
pounds per gallon. 1.03 times eight and one-third is 8.52, 
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practically S.6 pounds per gallon, which would be the weight 
of the drilling fluid made of bentonite or Aquagel and water. 
We had 95 parts of water and 5 parts of bentonite by weight. 
In other words, for every 100 pounds of the mixture there 
was 95 pounds of water. Since the specific gravity means 
that one cubic centimeter of bentonite weighs 2.4 grams 
vou divide the 5 grams of bentonite bv 2.4, which 
240 gives 2 cubic centimeters of bentonite. 

When I speak of pounds and pints, I mean that we 
have five pounds of bentonite, of the pure mineral substance, 
divided by the specific gravity. So we would have 2 pints 
of material, or, in other words, an actual volume of 97 
pints weighing 100 pounds. But, if we put that in cubic 
centimeters, it is a little more accurate statement. The 
other is only approximate. They say that a pint is a pound 
the world around, but it is not sufficiently accurate for per¬ 
fect calculation. The addition of 5 pounds of bentonite 
to 95 pounds of water would change the volume. The vol¬ 
ume is 97 cubic centimeters. It would change the volume 
to the degree of the volume of this mineral material added, 
which in this case is 2 with relation to the 95. In this case, 
it does not go into the water and be held between the par¬ 
ticles of the water without increasing the volume. It might 
if we had a pure solution. But this is a physical mixture. 
This extends the volume from 95 to 97. That is the actual 


increase, because the 97 weighs 100, or the specific gravity 
is 1.03. Thus, I have given in round numbers the specific 
gravity and the weight per gallon of a mixture of 5 per 
cent bentonite and 95 per cent water, which will give a 
viscosity in the neighborhood of 20 centipoises. 

Approximately the same viscosity with El Paso clay and 
water is obtained by using 30 per cent by weight of the 
mixture. In other words, 100 pounds of the mix- 
241 ture would consist of 70 pounds of water and 30 
pounds of El Paso clay. Now, as to the actual vol¬ 
ume and specific gravity, this 30 pounds of El Paso clay is 


divided by the specific gravity, that is 30 is divided by 2.6, 


which would give 11.5. When turned into cubic centimeters, 


this 30 grams of El Paso clay could occupy the space of 11.5 


cubic centimeters. So the total volume would be 81.5 cubic 


centimeters, weighing 100 grams. The specific gravity of 
the mud made from El Paso clay then would be 1.22. That, 
multiplied by 8 and one-third to get the weight per gallon, 
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would be in round numbers 10 or 10.2. It would be 10.17, 
or we will call it 10.2 pounds per gallon. The specific grav¬ 
ity is 1.22. That would be with 30 per cent of El tPaso mud. 

Now, as to the specific gravity and weight pei| gallon of 
a drilling fluid made up by the addition of this) dry mix¬ 
ture of 90 per cent barytes to 10 per cent bentonite and 
the proper amount of water so as to give substantially the 
same viscosity as in the case of the two fluids thjat I have 
previously mentioned, this mixture of 90 per ceil|t barytes 
and 10 per cent bentonite would have a specific^ gravity, 
that is, of the dry material, of 4.1, as already indicated. 

Now, if you make up a mixture which my experience 
shows that it must have—In other words, here is aj mixture, 
just for example, here is a sample (indicating, a bottle) that 
was purposely made up much thinner. That has 90 per 
cent barytes and 10 per cent Aquagel, "Wyoming 
242 Aquagel. There is no question to anybody but what 
that would be pumped with the greatest jof ease. 
That is a mixture of 50 parts by weight of the 901-10 mix¬ 
ture with 4.1 specific gravity, with 100 grams or lt)0 parts 
by weight of water. In other words, that is a 3p and a 
third per cent mixture by weight. It is much tliimier than 
the mud that would actually be used because it is de'sired to 
get as much weight in the mixture as possible. I hhve just 
been referring to Plaintiff’s Exhibit No. 17. Assuming 
that that drilling fluid is a mixture as thick as c<f>uld be 
made, although as a matter of fact, it has a viscosity very 
far less than either one of those already indicated, you 
would still have a 33 per cent barytes and 67 per cent water 
mixture; that is, 33 per cent of this barytes mixture and 
67 per cent of water. It would give you a volume in! round 
numbers of 8 cubic centimeters of the barytes—beiktonite 
mixture. Therefore, 75 cubic centimeters of the water and 
barvtes-bentonite mixture would weigh 100 grams, jwhich 
would give a specific gravity of 1.33. It is perfectly obvi¬ 
ous that it would be much heavier than any El Paso mud 
mixture that could be made and have anv viscosity that 
could be used. This is a 67-33 mixture. It would weigh 
11 and one-tenth pounds per gallon. It would be very sub¬ 
stantially heavier than any El Paso mud that could be 
made. As a matter of fact, to get the same viscosity asjthat, 
this same mixture has been made—and I personally knade 
it—with 50 per cent of barytes mixed with 50 per cent of 
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water. That, then, would have a weight, calculated 

243 in the same manner, of 12.2 cubic centimeters of 
barytes-bentonite plus 50 cubic centimeters of 

water, which would make 62.2 cubic centimeters, which 
would weigh 100 grams. That would have a specific grav¬ 
ity in round numbers of 1.6. Multiplied by 8 and one-third 
pounds per gallon would be 13.2 pounds per gallon, which 
would be a usable mud. That would be made of the barvtes- 
bentonite mixture set out in my application, Case B, of 90 
per cent barytes and 10 per cent bentonite added to 50 per 
cent of water. 

Now, there are factors entering into the mixture of muds 

other than just merely the percentage of barytes. For 

example, if you had barytes of all gradations, they would 

tend to interlock. It is also a mistake to have the barvtes 

• 

too fine for a given mud. It is just as bad to have it too fine 

as to have it too coarse. So that if von segregate vour verv 

fine and you segregate vour verv coarse, then the barvtes 

will increase the weight enormously and you will get the 

full suspending value of the Aquagel. If, on the other 

hand, you have particles of barytes which are round, like 

in quicksand, you have another situation. There are many 

things entering into the physical condition of a mixture of 

this sort other than mere proportions. All of those things 

must be taken into consideration if the mud is to be prop- 

erlv mixed. 

* 

As to the ispecific gravity and the weight per gallon of a 
drilling fluid prepared by the addition of a dry mixture of 
95 per cent barytes and 5 per cent bentonite to the re¬ 
quisite amount of water to give a viscosity compa- 

244 rable with that considered in the previous examples, 
as I said, there would be considerable variation de¬ 
pending on the quality of the barium sulphate that is used. 
But the viscosity range of the ordinary 95-5 mixture is the 
same as the 50-50, which in round numbers, then, would be 
less viscous; than the same materials used in the 50-50 of 
90-10 ratio, but the viscositv of the mixture with the barytes 
does not exhibit itself so pronouncedly by reason of any 
change in the percentage of the bentonite as it does in the 
pure drilling fluid. But the 50-50 mixture of 95-5 for the 
purposes of calculation would not vary appreciably from 
the other mixture, the specific gravity being 4.1 in one case 
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and 4.2 in the other. The difference would be very! slight. 
Without taking time to figure it out exactly, it w 
slightly over 1.6 or something over 13.3 pounds per 
But the difference in this specific gravity of the mixture is 
verv slight. 

As to my efforts to secure the commercial use of Aquagel 
or bentonite as an ingredient of an oil well drilling jfluid, I 
was first interested in bentonite in 1917, and from thjat time 
on I was interested in developing any uses to which the 
material could be put. After my first experience with 
bentonite, in 1917, in an effort to find out about the| useful 
characteristics of bentonite, I first sought the location of 
various deposits. I wrote letters to people who 
245 might know something about deposits of bentonite 
and people who appeared to have deposits of ben¬ 
tonite. I investigated altogether possibly 250 deposits. In 
1922 I made a very extensive investigation and kepjt from 
one to three chemists working more or less constantly on 
examining the quality of bentonite and its use. I was par¬ 
ticularly interested in the use of bentonite in the refilling of 
gasoline. For example, in 1924, I laid out a refining plant 
for the treatment of gasoline produced by cracking, 
bentonite as the material for drving the gasoline a 
had been treated with sulphuric acid. That is, as a water 
absorbent as well as a bleaching agent. The two go to¬ 
gether very much in the treatment of gasoline. In bne of 
these plants, which was built in 1924, at Dallas, Texas, by 
the Clayton Oil Refining Company, that was used. In the 
early part of 1924—as I remember, about January first—I 
discussed with drillers the question of whether bentonite 
might not be used in the making of oil well muds. j[ sug¬ 
gested its use to them. That was in 1924, about January. 
On that occasion the drillers discussed with me the |prob¬ 
lems that they were having. I had discussed the problems 
with a great many different drillers, particularly where 
thev had had blowouts and fires in Louisiana and Ar- 
kansas, and, at that time, I suggested the use of bentonite 
as a suspending agent in the mud. That is, as a mud-tjiondi- 
tioning and thickening and suspending agent. However, I 
didn’t have anv luck. It was a very difficult matter 

- •' i 

24G to sell it; or, at least, I got that impression a}; that 
time. As to whether it was hard to convince j them 
that it was worth while, they considered that I wab ap- 


using 
fter it 
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proaching it from a theoretical standpoint and they were 
practical drillers. That was the way they looked at it. I 
had no business in making any suggestions as to how they 
should drill wells. 

After that I talked to drillers from time to time, people 
who submitted samples of cores sometimes and of cuttings 
to the laboratory. 1 discussed the use of bentonite in drill- 
ing wells frequently with engineers who knew more about 
drilling than I did. With a man in California I even in¬ 
duced him first to buy a deposit, in 1924. That man was 
Mr. Dudley Collins, and I contributed with him to the pur¬ 
chase of this deposit of bentonite. I believe that was in the 
early summer of 1924, because of the fact that we shipped 
bentonite firom that place in 1924. Then we continuously 
discussed the problem of how we might get a greater ton¬ 
nage of bentonite. We felt all along that its use for oil 
well muds, if the transportation costs would stand it, could 
be developed considerably. And I suggested to Mr. Collins, 
who lived in California, that he watch for any opportunity 
that he could get to induce drillers to use this material. 

Sometime: in the late summer of 1928, he induced the 
General Petroleum Company to use some of this material 
from the mines at Beatty, Nevada. He talked with Mr. 
Shinn, Mr. Sperry, Mr. Sampson, Mr. Parsons, and others, 
I believe, of the General Petroleum Company. They 
247 finally obtained some of the material, which, I believe, 
was ground and prepared by the California Talc 
Company or by Mr. R. W. Glendinning, I believe. Mr. 
Glendinning was at that time or immediately thereafter the 
president and general manager of the California Talc Com¬ 
pany. That company was then engaged in the grinding of 
non-metallic minerals such as chalk and talc and silica and 
volcanic ash and materials of that general nature. They, or 
their predecessor, had prepared bentonite for us from time 
to time, and they may have used bentonite themselves. I 
don’t know as to that. They had prepared it on our order. 
I assume that the two men named Shinn and Parsons, who 
gave depositions in Hartli versus Coe, which have been 
put into this case by stipulation, are the same two men of 
the General Petroleum Company that I mentioned. I don’t 
know. They might be a son. I remember the initials B. E. 
Parsons. Mr. Shinn was, I believe, the field superintend¬ 
ent for the Kettleman Hills district at that time. He was 
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younger than middle age, according to my impression. 
Frankly, my recollection of him is not clear enough! to give 
an accurate idea of his age. In mv contact with the Gen- 
oral Petroleum Company at that time I met a Mr. j Evans, 
I believe, and a Mr. Durkee or some such name. jTo my 
knowledge, Mr. Ratcliffe was not connected with tl|e Cali¬ 
fornia Talc Company at that time. I think possibli r I met 
him several years before, but I had no contact withjhim at 
that time. 

248 After my first contact with the General Petroleum 
Company, they used bentonite by adding iti to the 
ordinary drilling mud and reported that it was successful. 
I personally did not go to the field. I am familiar with the 
pamphlet which you just handed me entitled “Faster and 
straighter drilling with Aquagel for oil w'ells, manufactured 
by the Silica Products Company, Kansas City, Missouri”. 
1 prepared this pamphlet in the early part of 1929, ^nd the 
Silica Products Company put it out. That company was 
organized June 9, 1927, I believe. This pamphlet contains 
a reference to these tests of the General Petroleum Com¬ 


pany in the use of Aquagel for drilling muds. It contains 
the main body of a letter written by Mr. C. E. Sampson 
of the General Petroleum Company relative to the success¬ 
ful use of Aquagel in a v r ell at the Ivettleman Hill|j field. 
The date is printed on the circular as November, 192^. The 
letter was written in December, 1928. That is the Written 
report that I referred to when I said it was reported to 
me that this operation was successful. That circular con¬ 
tains a true extract from the written report. 

(The pamphlet identified by the witness was then offered 
and received in evidence as Plaintiff’s Exhibit No. 136.) 

Following this successful work at the General Petroleum 
Company, the first thing done, I believe, to further tljie use 
of bentonite in oil w^ell drilling muds, v’as th^t Mr. 
249 Mims, who w r as in some way connected w r ith th^ Cali¬ 
fornia Talc Company, I believe, as salesman, or with 
the General Petroleum Company, came to Kansas City and 
desired that I go to California to work up some arrange¬ 
ment with the California Talc Company relative to the 
producing and selling of Aquagel for oil wells. I did this 
in the latter part of January. And in February I worked 
up a contract with the California Talc Company, the indi- 
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viduals that I negotiated with being Mr. Sperry of the 
General Petroleum Company, Mr. Sampson of the Gen¬ 
eral Petroleum Company, Mr. Glendinning, and a Mr. But¬ 
ler, whose connection I do not know. This contract was 
worked out and executed, being based on our trademark or 
on any other patents relative to the use of cement, and on 
the patent applications, application Case A in this action, 
which contract provided for the California Talc Company 
operating our property at Beatty, Nevada, and actively 
soliciting the sale of Aquagel to the oil well trade. It pro¬ 
vided for a royalty of three dollars per ton to the Silica 
Products Company on all Aquagel sold for oil well drilling. 

After the execution of that contract, the California Talc 
Company actively took on the sale of the material, advertis¬ 
ing in the California oil papers, and did sell a considerable 
amount of material. At first, Mr. Robert Glendinning was 
in charge of that exploitation. But about the first of Au¬ 
gust, 1929, Mr. George Patel iff e was put in charge. He 
had been employed by the General Petroleum Company. 

I know of no interest of the General Petroleum Com- 
2.">0 pany iin the California Talc Company. I do know, 
however, that certain officers of the General Petro¬ 
leum Company were the principal owners of the California 
Talc Company. Following that, the California Talc Com¬ 
pany and the Baroid Sales Company, after it was organ¬ 
ized, continued to push the selling of Aquagel for oil well 
purposes. The California Talc Company sold in the first 
part of 1929, for example, straight Aquagel, which was 
ordinarily treated with magnesium oxide, and also a weight¬ 
ing mud which consisted of 90 per cent barytes and 10 per 
cent Aquagel. That weighting mud began to be pushed 
by the California Talc Company in January, 1929. It was 
sold verv successfullv under a trade name Plastiwate. 

About the first of September, 1929, or thereabouts, Mr. 
Batcliffe sent to the Silica Products Company in Kansas 
City a letter relative to the Stroud patents, sending a no¬ 
tice of the Stroud patent which had been sent to him by the 
National Pigments Company, or their attorney. That was 
the first I had known of the Stroud patent. And so I ob¬ 
tained copies and began an investigation relative to the 
use of barytes in the field in Texas and Oklahoma and Louisi¬ 
ana so that I coud make any suggestion to Mr. Ratclifife. 
I suggested that he should take a license under the Stroud 
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patent, if possible. Then, about the end of the year, about 
the first of January, 1930, Mr. Ratcliffe reported to me that 
he had made an arrangement with the National Pigments 
Company for a license under the Stroud patent cj>r for a 
working arrangement of some kind. I don|’t know 

251 what the original arrangement was. The Baroid 
Sales Company was organized shortly thereafter, 

and the Baroid Sales Company then took over thb selling 
of the barytes sold under the Stroud patent, unjder the 
trade name of Baroid, and Aquagel. j 

I first suggested the mixture of 90 per cent barytes and 
10 per cent bentonite or 10 per cent Aquagel that tjie Cali¬ 
fornia Talc Company marketed under the trade pame of 
Plastiwate, and they marketed it following my suggestion. 

The California Talc Company or the Baroid Sal^s Com¬ 
pany has recommended the use of Aquagel in this light 
weight drilling fluid consisting of bentonite and water or 
Aquagel and water, for drilling oil wells. I suggested it 
originally to them in about 1929. They report thjat they 
have continued to push that as an acceptable mode of use 
of Aquagel. 

I have followed the advertisements issued from pme to 
time by the California Talc Company in promoting tjhe sale 
of Aquagel for oil well purposes. I have seen i large 
number of advertisements. The three copies of advertise¬ 
ments, one in the Petroleum World and Oil Age for April, 
1929; another in the Petroleum Engineer for July] 1930; 
and the third in the Oil and Gas Journal for July IQ, 1930, 
which purport to be issued by the California Talc Com¬ 
pany, are copies of advertisements that I have preserved. 
I took them from the publications as they appeared, 

252 (The three advertisements just identified by the 
witness were offered and received in evidence as 

Plaintiff’s Exhibits Nos. 27, 28 and 29, respectively.) 

Following the contract with the California Talc Com¬ 
pany and up to the present time, we have had continual 
contact in the form of letters and personal relation^ with 
the California Talc Company and the Baroid Sales' Com¬ 
pany with reference to the use of Aquagel as an oil well 
drilling fluid for the purpose of advancing the sale of 
Aquagel. They have come to me for suggestions and I 

11—6437a 
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have given them my best suggestions. We had a contract 
with them for the sale of Aquagel and the contract provided 
for us to try to furnish that information or make any ad¬ 
justments in the methods of selling that would be mutually 
advantageous. That has continued over that period from 
1929 to the present time. Since August, 1929, my contact 
in that organization has been with Mr. George Ratcliffe. 

Under cross examination by Mr. Hostetler, the witness 
testified further as follows: 

Referring to the pamphlet, Plaintiff’s Exhibit No. 26, I 
checked up with and cooperated with someone in preparing 
those statements. We had at that time men in the field that 
we had some contact with. As to the men who gave us that 
information in 1929, or when the pamphlet was formulated, 
Mr. Mims of the California Talc Company was one of the 
men whom we depended upon considerably at that 

253 time, the earlv time. Later Mr. Ratcliffe was our 
source of information. Mr. Ratcliffe we considered 

was working for our best interests, and we felt that he was 
our representative in the field. 

Q. I wish you would give us in the composition of 5 per 
cent bentonite mixed with 95 per cent water what is the 
plasticity value of that mixture; the plasticity value? A. 
As expressed in the patent application, do you mean? 

Q. Yes. A. I would have to have the patent application 
so that I can see what the method of estimation is. 

The Court: Which one would that be ? 

Mr. Des Jardins: That would be Plaintiff’s Exhibit 
Number 3. 

A. (Continued.) The plasticity given in this applica¬ 
tion is as follows: 

“Twenty-five grams of the mud mixture containing the 
bentonite and loading is passed through a 100-mesh screen 
and weighed into a four-ounce round style oil bottle.” That 
refers to this type of bottle here. 

“It is thoroughly mixed with 70 cc. of water.” That 
would fill it up two-thirds to three-quarters full. 

It is thoroughly mixed with water, and is then shaken 
in a shaking machine for one hour at the rate of one 

254 inversion per second. It is allowed to settle for 
24 hours. 
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At the end of 24 hours the supernatant water is pipetted 

off. 

The plasticity is the amount of water originaljy used, 
that is, 70 cc., from which is subtracted the amount of 
water pipetted off, which, in a typical instance, would be 
40 cc. This divided by 25 and mutiplied by 100 is the plas¬ 
ticity value. 

In other words, in a 50-50 mixture of 95 per cent barytes 
and 5 per cent bentonite, there would be no supernatant 
liquid in accordance with this test. Therefore the plas¬ 
ticity according to this test—this is not a viscosity test. 
The amount of water originally used being 70 cc., from 
which is subtracted the amount of water pipetted off, which 
is in a typical instance 40 cc., would be 70 cc. This divided 
by 25, multiplied by 100, is the plasticity value. Tji other 
words, 70 multiplied by 100 divided by 25. That would be 
380. ! 

Plaintiff’s Exhibit No. 9 is 5 grams of bentohite or 
Aquagel and 100 cc. of water. According to that (test, if 
that test were applicable to this kind of mixture, that would 
be 280. But this goes far beyond that, so it is necessary to 
use some other means of measuring. That test is de signed 
only for mixtures where suspension is desired; not 
255 for measuring true viscosity. There was no water 
settled on top of Plaintiff’s Exhibit No. 9. The 
plasticity would be the same. It would be 280 according to 
that test, if that test were used. Plasticity is a littjle dif¬ 
ferent from viscosity. Plasticity might be defined jas the 
property which a mixture exhibits in retaining its shape 
when molded. In other words, it refers to the ability to 
suspend in that particular case, rather than to get aijy con¬ 
sistency. It might be conceivable, for example, if we had 
Portland cement, that it would settle down and be a| hard, 
stony mass in time. That is a plastic material. This “280” 
is purely arbitrary. So far as I know, that only applies 
where that particular test is spoken of. This test was 
evolved for standardizing mixtures of Portland cement 
and Aquagel, to make Portland cement and mortar plastic. 
“280” means the highest plasticity that could be obtained. 
That is 280. It could not be any higher by this test. That 
is the maximum that you can get and that is purely ^n ar¬ 
bitrary figure. 

Under redirect examination by Mr. Des Jardins th^ wit¬ 
ness testified further as follows: 
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Referring to the pamphlet, Plaintiff’s Exhibit No. 26, 
the Aqnagel pamphlet, the written report or letter that is 
copied in part in that pamphlet was written by Mr. C. E. 
Sampson of the General Petroleum Company. 

The plaintiff rests. 

256 Defendant's Case. 

The following exhibits were offered in evidence by coun¬ 
sel for defendant and received in evidence in this case, to 
wit : 

Exhibit A, patent to McCulloch, No. 1,286,043. 

Exhibit B, patent to Olsson, No. 1,442,413. 

Exhibit C, patent to Carman, No. 1,460,788. 

Exhibit D, patent to Lake, No. 1,498,045. 

Exhibit E, patent to Kraus, No. 1,509,406. 

Exhibit F, patent to Stroud, No. 1,575,944. 

Exhibit G, patent to Stroud, No. 1,575,945. 

Exhibit H, Technical Paper No. 438, Bureau of Mines, 
1928, pages 10, 11 and 12. 

Exhibit I, Publication by Searle, “The Chemistry and 
Physics of Clays,” pages 232, 246-248, 282, 271, and 272. 

Exhibit J, Publication by Uren, “Petroleum Production 
Engineering,” pages 174 and 175. 

Exhibit K, Publication of Spence, “Bentonite,” 1924, 
page 30. 

Exhibit L, Publication by Knapp, “Action of Mud-laden 
Fluids in Wells,” Volume *69, page 1100. 

Exhibit O, Bulletin No. 233, Bureau of Mines, “Protec¬ 
tion of Oil and Gas Field Equipment Against Corrosion” 
by R. Van A. Mills, pages 73 to 79, December, 1924. 

257 Exhibit P, Taylor, “Chemistry of Colloids,” pages 
5 and 6, London, Edward Arnold, 1920. 

Exhibit R, “California Oil Fields,” issued by the Cali¬ 
fornia State Mining Bureau, San Francisco, California, 
January, 1923, Volume 8, No. 7. 

Exhibit N, Decision of the Board of Appeals in Cross Ap¬ 
plication Serial No. 325,922. 

Mr. Des Jardins: May it please the Court, I don’t wish to 
be in position of cross examining counsel for the defendant. 
But in these cases, if the defendant does not put an expert 
upon the stand, we don’t have an opportunity to put what 
is the veryl usual question. So I would like to ask Mr. 
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Hostetler if he would be willing to assist the Court by point¬ 
ing out which of these various patents and publications 
which he has offered in evidence he considers the jclosest 
approximation or the closest approach to the invention 
specified in the claims of Case B and Case C respectively. 

Mr. Hostetler: In the first place, the Stroud patents, in 
which the barytes were used, and particularly Exhibit 0, 
Bulletin 233. j 

Next in pertinency I would regard Exhibit L, the ]Knapp 
publication entitled “ Action of Mud Laden Fluids in 
Wells,’’ Volume 69, page 1100. j 

The other authorities in which bentonite is mentioned are 
relied upon merely as a background to shpw the 

258 position of the Patent Office with relation tp that 

material. I 

In respect to claims which are limited to the mud-laden 
fluid, of course, we have to rely upon the Stroud patents and 
Bulletin 233, Exhibit 0. But, should any claims bp con¬ 
strued so broadly as not to be limited to a mud-ladeij fluid, 
of course, any of those references in which bentonite is de¬ 
scribed and claimed for various products would pe re¬ 
garded as an anticipation. 

Mr. Des Jardins: I will say that we have no clairh to a 
mud-laden fluid in this case. I understand that the daims 
of Case B are for a dry mixture, and that the claims of Case 
C are for a circulating fluid which is not a mud-ladenj fluid, 
but a fluid of bentonite and water. 

Mr. Hostetler: Is it for use as a mud-laden fluid? Do 
you claim it as broadly as that ? 

Mr. Des Jardins: It would be a circulating fluid fpr oil 
wells. 

The Defendant rests . 

. I 

259 Following argument by counsel for the parties the 
Court rendered the following decision from the 

bench: 

“The Court: The evidence is quite convincing to my 
mind that this use of Bentonite in the form of this Aqtiagel 
has been a very great help to the industry, and thajt the 
service that Dr. Cross has rendered is an outstanding serv¬ 
ice. But I am unable to see how there is anything pre¬ 
sented here that was not disclosed before the Court of Cus¬ 
toms and Patent Appeals. 
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The whole question or matter that we have been con¬ 
sidering here has related to the increasing of the efficiency 
of drilling operations, and that efficiency has been con¬ 
trolled by the drilling fluid that has been in use. It seems 
to me that all of these things that have been done have been 
efforts to improve and maintain the efficiency of the drilling 
fluid. It seems to me that that is exactly the question that 
was submitted to the Court of Customs and Patent Appeals, 
and that that court had before it in the claims in that first 
Cross application everything that we have had before us 
here. 

Not only was there a claim there for a process of increas¬ 
ing the efficiency of drilling operations employing a mud¬ 
laden fluid which consists of adding to the fluid a gel-form¬ 
ing colloidal clay such as Bentonite; but there was a specific 
claim for a mud-laden oil well circulating fluid including a 
gel of Bentonite; an oil well fluid including a gel of Ben¬ 
tonite and carrving Portland cement; an oil well fluid in- 
eluding a gel of Bentonite carrying in suspension a 

260 heavy metal-bearing mineral such as hematite, ga¬ 
lena, ibarytes, etc.; a non-setting oil well fluid 

comprising water, approximately 5 per cent by weight of 
Bentonite, and Portland cement to such amount as not to 
give hydraulic properties, said fluid having a plasticity of 
between 100 and 500. 

So it seems to me that all the questions that we have here 
were presented in the first claim, and the decision went 
against the applicant there. So here it seems to me that I 
am precluded by that decision from reaching a different 
conclusion. 

So, whatever I may think of the merits of this work that 
has been done by Dr. Cross, which I do think has been a 
great help to the art, I think I am bound by the decree in 
that case; and that on that conclusion my action in this 
case would be a dismissal of this bill or these two bills 
that have been filed by Dr. Cross here, equity 55,666 and 
55,667.” 

261 Be it further remembered that the foregoing con¬ 
tains the substance of all the evidence given on the 

hearing of this cause, and each of the exceptions stated to 
have been t^ken by the attorney for the plaintiff were so 
taken and were duly allowed and noted by the Court, and 
that the annexed copies of Plaintiff’s Exhibits Nos. 2, 3,14, 
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18, 19, 20, 21, 22, 26, 27, 28 and 29 and of Defendants Ex¬ 
hibits A, B, C, D, E, F, G-, H, I, J, K, L, 0, P and |R, are 
true and correct copies of the original exhibits offered in 
evidence bearing such numbers, and in order that eabh and 
every exception may be preserved and made of recot-d this 
statement of evidence is duly stated, approved and ^igned, 
and ordered to be made of record in the above-entitled 
cause this 21st day of February, 1935. 

By the Court: 

JOSEPH W. COX, 

Justice. 

The solicitors for the parties to the above-entitled cause 
hereby agree that the foregoing statement of evidence con¬ 
tains the substance of all evidence given on the healing of 
this cause and is true, complete and properly prepared, and 
that the copies annexed of the exhibits above identified are 
true and correct copies of the corresponding original ex¬ 
hibits offered in evidence herein. 

CHURCH & CHURCH, 

Solicitors for Plaintiff. 

T. A. HOSTETLER, 

7 i 

Solicitor for Defendant. 

Washington, D. C., February 21, 1935. 

262 Pl’f’s Ex. No. 2. 

■ ! 

390. j 

Department of Commerce, United States Patent Office. 

To all persons to whom these presents shall come, Greeting: 

, 

This is to certify that the annexed is a true copy! from 
the records of this office of the Specification and Drawing, 
as originally filed; and Papers 2, 7 and 9, in the matter of 
the Pending Application of Roy Cross, Filed January 25, 
1932, Serial Number 588,678, for Improvement in Oil Well 
Drilling Fluids and Method of Using Same. 

In testimony whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be affixed, at this City 
of Washington, this nineteenth day of December, in the 
year of our Lord one thousand nine hundred and thirty-four 
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and of the Independence of the United States of America 
the one hundred and fifty-ninth. 

[Seal Patent Office, United States of America.] 


Attest: 


CONWAY P. COE, 
Commissioner of Patents. 


D. E. WILSON, 

Chief of Division. 
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Specification. 


To all whom it may concern: 

Be it known, That I, Roy Cross, a citizen of the United 
States residing at Kansas City, in the County of Jackson, 
and State of Missouri, have invented certain new and use¬ 
ful improvements in Oil Well Drilling Fluids and Method 
of Using Same of which the following is a specification: 

1 264 This invention relates to improvements in 

Oil Well 

Drilling Fluids and refers more particularly to the 
use of a 

gelatinizing material in connection with water to be 
used as a 

circulating fluid in connection with rotary drilling rigs 
par- 

5 ticularly as adapted to the drilling of oil wells. 

This application is a division of my copending appli¬ 
cation, Serial No. 426,616, filed February 7, 1930. 
Briefly; the novelty of the invention includes the use 

of a viscous fluid of low specific gravity, which prevents 
the 

10 loss of the liquid into porous formations through which 
the well 

is drilled; provides a fluid which has lubricating prop¬ 
erties 

both to the circulating pump and drill bit; provides 
a corrosion 

inhibiting fluid; a fluid which is not easily gas cut 
and one 

which has a relatively greater specific heat than the 
ordinary 
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15 mud laden fluids used; a fluid which has a relatively 
smaller j 

percentage of solids than mud laden fluids heretofore 
employed 

and one which serves to maintain, without loss! of cir¬ 
culation, a 

head of liquid above the gas in the well thereby re¬ 
ducing to a 

minimum the probability of gas pressure blowing out 
the liquid 

20 head; also the use of this drilling fluid of high vis- 
cositv and 

low percentage of solid matter in connection jvvith a 
device for j 

maintaining pressure on the circulating fluidj as it 
comes from 

the well and for removing the bit cuttings while the 
fluid is J 

under this pressure. 

25 In the usual rotary system of drilling oil wells, a 
hollow rotary drill pipe is attached to a bit by ineans 
of a re¬ 
volving table at the top of the well. A continuous 
stream of mud 

i 

laden fluid is forced by means of a slush pump o\c mud 
hog through 

the drill pipe to the bottom of the hole and returned to 
the sur- 

30 face between the drill pipe and the casing, carrying 
with it the j 

cuttings from the face of the bit. This mud laden 
fluid usually 

1 265 contains 30 pounds or more of solid matter or 
dry material from 

which the mud is made, for each 100 pounds <|f the 
mud laden fluid. 

It is necessary to have this large amount of solid mat¬ 
ter in order 

to suspend and carry away the cuttings and to ghfe the 
proper vis- j 

5 cosity so that there will be no excessive sedimentation 
of the mud. 
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In the drawings, Fig. 1 is a graph showing the rela¬ 
tion 

between the total solids in percentage by weight to the 
viscosity 

of drilling fluids and oil well muds. 

One of the purposes of the present invention is to re- 

10 place the usual oil well mud with a material that will 
give an 

equal viscosity with a very small fraction of the 
amount of solid 

matter, i In other words, it will have the same or bet¬ 
ter effect 

in carrying away cuttings than the ordinary mud laden 
fluid. In 

fact, it has a superior value over ordinary mud laden 
fluid in 

15 every respect, and one of the purposes of this invention 
is to sup¬ 
ply in conjunction with this superior drilling fluid a 
means of 

dispensing with the requirements for a high specific 
gravity or a 

heavy weight per gallon. It is not the purpose of this 
invention 

to supply a drilling fluid substantially heavier than a 
plain 

20 -water drilling fluid. This fluid does not have the ex¬ 
cessive 

weights of the mud described in the Stroud patents 
1,575,944 and 
1,575,945. 

Referring now to Fig. 1, the abscissa in the curve re¬ 
fers to the percentage of solid matter and the ordinate 
to the 

25 viscosity in terms of the degrees MacMichael, ten de¬ 
grees Mac- 

Michael being approximately equal to one centipoise. 
The curve 

A at the right shows the typical relation of the vis- 
cositv to the 

percentage of solid matter, in the best type of ordinary 
drilling 
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30 

1 

5 

10 

15 


mud. There is some variation in ordinary muds to the 
right of j 

this line, but the applicant has never observed any 
ordinary mud 

laden fluid having the relation of viscosity to percent¬ 
age of solid 

266 matter that would place it to the left! of this 
line A. For example, 

the mud described by the Stroud patents 1,575,944 and 
1,575,945 i 

would come far to the right of the line A; therefore, it 
is used 

only for the purpose of giving weight. 

The normal drilling fluid contemplated in this in¬ 
vention, 

based on a viscosity of 200, would have from tjiree to 
six percent 

of solid matter, although the variation in the materials 
herein¬ 
after described is such that it could come witpin the 
limits of | 

0.5 percent up to 20 percent. The normal liroits of 
viscosity for 

the drilling fluid would be between 80 and 2cS0, this 
range included 

between the heavy lines in the chart and indicated by 
the arrows, 

although for special purposes viscosities outride of 
these ranges 
may be used. 

As an illustration of a typical material used for oil 
well drilling fluid, reference may be made to Wyoming 
bentonite 


as mined at Clay Spur near Osage, Wyoming] The 
viscosity of this 

material is approximately as shown by line B, when 
mixed with 

water. As a typical illustration, the use of four parts 
of this 

bentonite with 100 parts of water would give a drilling 
fluid hav¬ 
ing a viscosity of 50. The use of six pounds p6r 100 
parts of 
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water would give a viscosity of about 160. This would 
be a typical 

drilling fluid for ordinary rotary drilling. 

On the other hand, if this same bentonite is treated 

with approximately 2% percent by weight of hydrated 
lime a drilling 

25 fluid as represented by line C would be made. Of 
course the exact 

effect would depend upon the quality and quantity of 
the lime and 

the quality of the bentonite. In such case, the use of 
three 

percent of the combination of bentonite with the small 
reactive 

amount of lime would give a viscosity of 180, which 
would be a 

representative drilling fluid. Some bentonites, how¬ 
ever, are not 

as reactive as the Wyoming bentonite, and as much 
material as 10 

or even 20 pounds might be used per 100 pounds of 
water. Materials 

other than natural bentonite, such as colloidal silicates 
or svn- 

•r 

1 267 thetic bentonite-like materials may be used to 
produce the high 

viscosity, low specific gravity drilling fluids. In this 
invention 

bentonite is used as a generic term for such substances 
as well 

> 

as for the natural material. 

5 Drilling fluids according to my invention have a great 

many advantages over the ordinary mud laden fluids 
and over mud 

laden fluids containing weighting materials. The fol¬ 
lowing will 

suffice to explain some of the advantages. 

(1) In a typical case, for example at Santa Fe 
Springs 

10 in California, when a mud laden fluid is made the dry 
material 

costs about $4.50 per ton. It is necessary to haul this 
material 
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to the well. To make a mud laden fluid of the ordinary 
consistency 

required, 30 pounds of the dry material is hsed for 
100 pounds of 

the fluid. This is probably the best mud laden fluid 
made in 

15 California, the dry material being known as 4 4 slough 
mud”. In the 

case of bentonite referred to above the same viscosity 
may be ob¬ 
tained by the use of only three pounds per 100 pounds 
of drilling 

fluid. It is, therefore, ten times as effective anpl, if the 
one 

material is worth $4.50 per ton, the treated bfentonite 
is worth 

20 at least $45 per ton without considering the oilier su¬ 
perior qual¬ 
ities of the treated bentonite nor the labor costs in han¬ 
dling the 
material. 

(2) In many instances it is necessary to haul the mud 
considerable distances, often 100 miles or more. The 

transporta- 

25 tion costs, therefore, on the treated bentonite are ap¬ 
proximately 

one tenth of the transportation costs of the ordinary 
mud. In most 

places, as a matter of fact, the mud costs very much 
more than 
$4.50 per ton. 

(3) An ordinary 44 twelve pound” mud ladqn fluid 
weighs 

30 about 50 per cent more than the drilling fluid set out 
in this in¬ 
vention and, for this reason, a correspondingly treater 
amount of 

1 268 work is done in circulating and the cost ofj pump¬ 
ing is very much 

greater. The saving in power over mud laden fluid has 
been ob¬ 
served in many cases to be considerably more tljan ten 
percent. 
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(4) The saving in power is not entirely due to the 
low- 

5 er weight of fluid to be handled in the ease of the pres¬ 
ent drilling 

fluid, since treated bentonite has a peculiar action in 
lubricat¬ 
ing the slush pump, drill bit and the drill pipe, making 
it very 

much easier to turn because of this lubrication. This 
saving a- 

lone is usually sufficient to pay the entire cost of the 
treated 

10 bentonite drilling fluid. 

(5) Bentonite is neither acid nor caustic, but it has 
sufficient alkalinity without an excessive amount of 

electrolytes 

to effectively prevent corrosion of metal parts. It even 
makes 

possible the use of weighting materials, if weighting 
materials 

15 are ever justified, of the nature of hematite, which 
normally is 

very corrosive or conducive to active corrosion of metal 
parts. 

The treated bentonite almost completely overcomes any 
corrosive 

action when mixed with iron oxide or hematite. 

(6) Bentonite drilling fluid as herein set out, based 
20 on experience, has been the most effective agent yet 

encountered 

in restoring lost circulation in drilling oil wells. There¬ 
fore 

it has been most effective at holding back gas and 
water, because 

it more effectively and continually maintains the head 
of liquid 

against the gas. In practically all cases, the loss of 
head or 

25 loss of circulation in an oil or gas well is the cause of 
a gas 

blowout, so that bentonite acts as an insurance against 
loss of 
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circulation and maintains a sufficient head of | drilling 
fluid a- i 

bove the gas and between the drill pipe and the casing. 

There is j 

no gas pressure district that has a pressure greater 
than 50 j 

30 pounds for each 100 feet of depth. Very few, if any, 

gas wells 

have a pressure more than 40 pounds for each [100 feet 
of hole. It 

1 269 is perfectly apparent, then, that ordinary weight¬ 
ing material is not 

so much required to prevent gas blowouts as for the 
constant main¬ 



tenance of a liquid head. A water head alone is ordi¬ 
narily suffi¬ 
cient in so far as the weighting element is concerned so 
long as 

the hole is full of water, but the water head does not 
give the 

other necessary features. It is rather apparent that 
the weight 

of a water head will be sufficient to hold in gas. Other¬ 
wise most 

of the gas entrapped in the earth would have escaped, 
since it is 


held there by reason of hydrostatic heads, 
in all prob- 


Bentonite 


ability prevents loss of circulation because when 


treated properly 

with limited quantities of lime, magnesia, calcium 
silicate or re¬ 
lated substances, producing approximately th£ same 
hydrogen ion 

concentration, it forms a gel of very fine texture from 
which the 

v T ater does not separate as it does with the ordinary 
mud laden fluid. 

For example, this gel tends to hold water from passing 
through a 

filter paper, or will pass through the filter pap^r with 
the water. 
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This avidity for the water therefore prevents the loss 
of water 

out into porous formations, as is the ease with the ordi¬ 
nary heavy 

mud laden fluid which is not of the nature of a finely 
textured gel. 

20 (7) The same behavior of bentonite drilling fluid 

is of 

great advantage when the producing formation has 
been reached in 

rotary drilling. In the ordinary rotary mud laden fluid 
there is 

a sucking action due to capillarity on the water, which 
draws the 

water into the sand and leaves the caked mud on the 
outside. This 

25 penetration of the water into the interstices of the sand 
forces 

the oil back, often to very great distances, so that when 
the well 

is ready for production there is considerable interfer¬ 
ence with the 

proper flow of the oil into the hole. In the case of this 
drilling 

fluid, however, the gel condition of the drilling fluid 
prevents 

30 penetration of the water to any great distance and, 
therefore, the 

oil is not forced back; as a thin gel seal is produced 
in the ex- 

1 270 posed sand surface. When drilling is stopped 
and it is desired to 

bring in the well, with the ordinary mud laden fluid it 
is found 

that there has been an excessive occlusion by water. It 
has been 

found by actual experience in California that wells in 
which present 

5 drilling fluids have been used have always come in with 
as large, 

and in most cases a very much larger, production of oil 
than in 
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those instances in which the ordinary mud laden fluid 
has been used. 

While the driller has sometimes found it advisable to 
clean out his | 

ordinary mud laden fluid and prepare the present fluid 
when the pro- 

10 ducing horizon has been reached, this is eventually 
found unneces¬ 
sary, since the cost of drilling with the bentonite drill¬ 
ing fluid 

is less from the very start, this drilling fluid being 
superior 

at all stages of the drilling. | 

(8) On account of the peculiar gel-like texturp of the 

15 treated bentonite drilling fluids there is less tendency 

for the 

drilling fluid to be subject to what is spoken of as “gas 
cut ’ \ 

If the gas begins to pass out into the fluid it destroys 
in time 

the head of the fluid. With bentonite the small amount 
of mineral 

matter is less conducive to the holding of the ggs. In 
the case of 

20 ordinary mud laden fluids the gas tends to build up on 
each par¬ 
ticle of mud, possibly by adsorption, and as the mud ap¬ 
proaches the 

surface the gas is released and the head is thus gradu¬ 
ally destroyed, 

since the action is cumulative. 

(9) As set out, the drilling fluid set forth by tl^e 

25 present invention is superior to ordinary mud laden 
fluids in all 

respects except in weight per gallon, which gives Udded 
pressure 

with the same head of fluid. It has been pointed out 
that it is 

practically never necessary with proper care to parry 
more pressure 

than that which would be given by water and, also^ that 
there is ! 


12—6437a 
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30 very little danger of loss of head when the present 
drilling fluid 
is used. 

1 271 (10) It may be also pointed out that in the 

use of ben¬ 
tonite drilling fluids it is possible to have a fluid of a 
higher 

viscosity, and yet capable of being pumped, than is pos¬ 
sible with 

anv ordinary mud or weighted mud. This makes it 
possible to have 

5 a much superior effect in the present drilling fluid in 
preventing 

caving of the hole. It also is not so subject to dilution 
bv s 

V 

water coming into the open hole. It is also very much 
superior 

in carrying out the cuttings. 

While the general term bentonite has been used, it is 

10 to be understood that bentonite refers to any substan- 
tiallv neutral 

or slightly alkaline material that forms a viscous mix- 
ture with 

water and having a relatively small amount of solid ma- 
terial, for 

example, less than 20 per cent. As a general thing, it 
is desirable 

that the solid matter in the drilling fluid be less than 
10 per cent, 

15 though the most desirable fluid has solid matter even 
less than 
four per cent. 

(11) The oil well drilling fluid of a viscosity such as 
disclosed in this application has the important feature 
of a con¬ 
siderably greater specific heat than the ordinary mud 
laden fluid 

20 and, for that reason, it is possible to keep the bit at a 
lower 

temperature and to drill at a faster rate. Another rea¬ 
son for the 

ability to keep lower temperatures is the fact that in 
the heavy 




3°° i—i—m—i—i "T -1—i—m—i—i—m—i—m—m—i—i—i i "» i r n — rm 3oo 



ATTORN BY 


/ * •* rrTCT' 

« ! 

_I 


274 


Percentage of3Q//d matter 























274-A 






















535678 


2 - 


except that they attemnt to identify the same composition of mat¬ 
ter as defined In claims Id and 19, not oy tr.e ingredients and 
the relative proportions used but by the viscosity ana the weight 
of solids asking the claims hereof even broader or more indefi¬ 
nite rather than to another invention. 

It is apparent the claims of the application >25»922 complete- 
identify the drilling mud employed ana it is immaterial ho*, the 
mud used is Identified as long as It is t:ie same mud which has 
been claimed in said application 325»922. 

The examiner has ample authority for such a rejection with¬ 
out the examination of the patentability of the claims over the 
irt - in Ex parte Kenney 0. D. 190p p.441. 

Attention of the applicant is called to the fact that claims 
of group 1 of tne nerental case 426,616 of which this is a di¬ 
vision were drawn to the same invention as the claims hereof and 
the first office action which was a requirement x‘or division 
curtained a rejection of group 1 of clelmc on the same ground 
as the rejection hereof anc ir applicant desires he may consider 
this case to be in coraltion for an appeal since this cast becomes 
similar to tna^ in Kx Parte Ball C. D. 1924 P*125* It is not-'' 
made final merely because applicant having complied with the re- ^ 
qulrement for division In the parental case did not have to pre¬ 
sent arguments against the further rejection on the grounds of 
res ad judicata ana thus ae was not heard as to this ground, or m 
ctner words it is not made final m order to give applicant an op¬ 
portunity to be hearc es to the rejection ir view of res adjudicata. 



d . 'jOuUJf- 

£ a tuner. ' * 


uS*-' 
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mud laden fluid the contact with the metal is I not as 
close as in 

the case of the present drilling fluid. Regardless of 
the explana- 

25 tion it has been observed that in deep wells !the bit 
may be kept 

cooler with the present method than with the jformer 
mud laden fluid. 

272 Having thus described my invention, what t claim 
is: 

1. An oil well drilling fluid having a viscosity between 
80 and 250 and total solids less than 10 per cent by Weight. 

2. An oil well drilling fluid having a viscosity greater 
than 50 and total solids less than 20 per cent by weight. 

3. An oil well drilling fluid having in combination bento- 
nite, said fluid possessing a total solid content belowj 15 per 
cent by weight and having a viscosity between 80 a}id 250. 

4. An oil well drilling fluid having colloidal properties, 
a viscositv between 80 and 250 and a total solid content be- 
low 10 per cent by weight. 

5. An oil well drilling fluid including in combination a 
colloid, a deflocculating agent, said fluid being further char¬ 
acterized bv a viscositv between 80 and 250 while its total 
solid content is not in excess of 20 per cent by weight. 

6. An oil well drilling fluid including in combination a 

treated bentonite adapted to assume a colloidal state with 
water, said fluid being characterized bv a viscositv between 
80 and 250 and a total solid content below 15 per cjent by 
weight. ! 

273 In testimony whereof I affix my signature. 

ROY CROSS, 

(Sign here, First name in full.) 


(Here follow photolithographs, side folios 274 to 376.) 
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277 [Stamp:] U. S. Patent Office, Board of Appeals. 
Nov. 11, 1932. Mailed. 

Appeal No. 5579. Paper No. 7. 

Decision. TM. 

Hearing Oct. 24, 1932. 

In the United States Patent Office. 

Before the Board of Appeals. 

Ex Parte Roy Cross. 

Application for Patent Filed January 25, 1932. Serial No. 
5SS,678. Division of Application No. 426,616. Filed Feb¬ 
ruary 7, 1930. Oil Well Drilling Fluids and Meth- of 
Using Same. 


Mr. Thomas E. Scofield for applicant. 

This is an appeal from the action of the Examiner finally 
rejecting claims 1 to 6 inclusive. 

Claim 5 may be taken as an example: 

5. An oil well drilling fluid including in combination a 
colloid, a deflocculating agent, said fluid being further char¬ 
acterized bv a viscosity between 80 and 250 while its total 

V % 

solid content is not in excess of 20 per cent by weight. 

The disclosure relates to an oil well drilling fluid includ- 
ing a treated bentonite adapted to assume a colloidal state 
with water characterized bv a viscosity between 80 and 250 
and specified total solid content not in excess of certain 
percentages by weight. 

278 The claims in this case have been rejected by the 
Examiner on the ground that the patentability of the 
claims involved herein is res adjudicata. In regard to the 
application of the doctrine of res adjudicata and appli¬ 
cant’s argument with respect thereto reference is herein 
made to our decision rendered concurrently herewith in ap¬ 
pellant’s companion case No. 350,822, which decision dis¬ 
cusses the application of this doctrine in detail. 

It is argued by appellant that the instant claims pertain 
to achieving a high viscosity without weight while all of 
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the prior art as well as the adjudicated case is Siiid to be 
directed to a fluid having a weight obtained by tjlie addi¬ 
tion of solids such as heavy weighing material^. It is 
pointed out by the Examiner that the composition o|f matter 
in the instant claims is the same as that of the adjudicated 
claims in the decision in applicant’s prior application. 
Serial No. 325,922. The Examiner points to applicant’s 
brief before the Board of Appeals in the adjudicated case in 
which appellant argued in that case before the Board as 
follows: 

“In ail ordinary drilling mud fluid having a viscjosity of 
150 the per cent of solid matter will run almost | to one- 
third or at least 28% whereas with bentonite alone the 
solids are less than 6% of the total weight and with the 
improvement had by adding to the gel forming material a 
gel increasing medium, the per cent of total solids drops 
below 3% at this same viscosity. In other words,j we are 
using only one-tenth of the amount of solids and yeti achiev¬ 
ing superior results.” 

I 

The Examiner further points to applicant’s brief before 
the Court of Customs and Patent Appeals in the! former 
adjudicated case and quotes his statement to the Cfeourt to 
the effect, “Appellant’s conception was to increase the vis¬ 
cosity by the addition of bentonite without substan- 
279 tiallv increasing the weight.” It is also stated by 
the Examiner that in the brief before the Court ap¬ 
pellant reproduced the same table of curves as involved in 
the present case further identifying the two as being the 
same. 

It is pointed out that in the parent application l^o. 426,- 
616 of which the present application is a division, in the 
first action of the original case in which the Examiner re¬ 
quired division applicant’s attention was called to his co¬ 
pending application No. 325,922 wherein the same composi¬ 
tion of matter was claimed as defined in group l| of the 
claims which were to be divided out and special attention 
w’as called to counsel’s brief before the Board of Appeals 
in the claims involved in said prior application No. 325,922 
and that these claims involved res adjudicata and that the 
same could not be re-opened before the Patent Office. 

In view of the litigation in the adjudicated case ind the 
identity of the subject matter there involved, it is our opin- 
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ion that the limitations as to viscosity and weight of ma¬ 
terials do not amount to patentable limitations over the 
subject matter of the adjudicated claims and that the pres¬ 
ent claims are accordingly unpatentable. 

For the reasons indicated the rejection of the Examiner 
is affirmed. 

J. M. HOPKINS, 

Assistant Coynmissioner, 

J. W. CLIFT, 

Examiner-hi-Cli icf, 

E. T. MORGAN, 

! Examiyier-in-Chief, 

: Board of Appeals. 

Nov. 11,1932. 

280 [Stamp:] U. S. Patent Office, Board of Appeals, 
Dec. 30, 1932. Mailed. 


Appeal No. 5579. Paper No. 9. 
Decision. 

In the United States Patent Office. 


OVT. 


Before the Board of Appeals. 

Ex parte Roy Cross. 

Application for Patent filed January 25, 1932. Serial No. 
588,678. Division of application No. 426,616. Filed 
February 7, 1930. Oil Well Drilling Fluids and Method 
of Using Same. 

Mr. Thomas E. Scofield for applicant. 

Petition for Rehearing. 

This is a petition for rehearing in connection with the 
decision of the Board of Appeals dated November 11, 1932. 
The principal criticism in this petition is that the appealed 
claims could not have been made in the adjudicated case 
for the reason that they would have been new matter and it 
is argued that the claims involve an entirely different sub¬ 
ject matter. 

The principal limitations in the appealed claims comprise 
a viscosity between 80 and 250 and a total solid content not 
in excess of 20% by weight. In the adjudicated case claim 
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21 which was on appeal in that case called for approxi¬ 
mately 5% by weight of bentonite. In sonjie of the 

281 claims as claim 12, for example, in the adjudicated 
case the only material specifically recited in the 

claim was bentonite and the disclosure in these clairtis of 5% 
by weight of bentonite would appear to be a disclosure of 
less than 10, 15 or 20% as brought out in the clain^s on ap¬ 
peal in this case. In appellant’s brief before the poard of 
Appeals in the adjudicated case it was stated that l“in nor¬ 
mal drilling operations we desire that the fluid shall have a 
viscosity of not less than 80 and not above 250 in degrees 
MacMichael.” While these figures were not specifically 
mentioned in the specification of the disclosure ir. the ad¬ 
judicated case, appellant apparently relied upon that as an 
argument for their patentability. 

In the Examiner’s statement in the adjudicate^ case in 
discussing the reference to technical paper No. 438 which 
described bentonite and its use in a suspension he quoted 
the following: “There is a continuous transition from the 
stillest paste to the most mobile suspension of dilutions 
being capable of holding other minerals in suspension.” In 
our decision of November 11, 1932, in the next to the last 
paragraph thereof it was stated in substance that in view 
of the litigation in the adjudicated case and the identity of 
the subject matter there involved it was our opinion that 
the limitations as to viscosity and weight of materials do 
not amount to patentable limitations over the subject mat¬ 
ter of the adjudicated claims and that the present claims are 
accordingly unpatentable. We sec no reason for 

282 changing this holding. It may be that appellant is 
entitled to regard this holding as in the nature of an 

additional rejection under the provisions of Rule 139. As 
to the holding itself, it is adhered to and the petition is ac- 
cordinglv denied. 

J. M. HOPKINS, | 

Assistant Commissionet \, 

J. W. CLIFT, 

Examine r-in-Chie f , 

E. T. MORGAN, 

Examiner-in-Chie f, 

Board of Appeals. 

December 30, 1932. 
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283 Assembly by P. B. Revised by E. G. B. Letter 
No. 135312. Date 12/19/34. 

284 Pi/ff’sEx. 3. 

390. 


Department of Commerce, United States Patent Office. 


To all persons to whom these presents shall come, Greeting: 

This is to certify that the annexed is a true copy from the 
records of this office of the Specification, as originally filed; 
and Papers 4, 5 and 21, in the matter of the Abandoned Ap¬ 
plication of Roy Cross, Filed December 13, 1928, Serial 
Number 325,922, for Improvement in Oil Well Drilling 
Methods. 

In testimony whereof I have hereunto set mv hand and 
caused the seal of the Patent Office to be affixed, at the City 
of Washington, this nineteenth day of December, in the 
vear of our Lord one thousand nine hundred and thirty- 
four and of the Independence of the United States of Amer¬ 
ica the one hundred and fifty-ninth. 

[Seal Patent Office, United States of America.] 


Attest: 

D. E. WILSON, 

Chief of Division. 


CONWAY P. COE, 
Commissioner of Patents. 


285 Specification. 

To all whom it may concern: 

•> 

Be it known, that I, Roy Cross, citizen of the United 
States, residing at Kansas City in the County of Jackson, 
and State of Missouri, have invented certain new and use¬ 
ful Improvements in Oil Well Drilling Methods, of which 
the following is a specification: 

1 2S6 This application relates to methods and 

mater¬ 
ial for use in the drilling of oil wells. While it may 
be used for all types of oil well drilling, including 
standard cable drilling, it is more particularly adapted 
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5 to rotary drilling. It makes cable drilling possible 
where heretofore only rotary drilling was possible. 
Rotary drilling, however, is fairly completely replac¬ 
ing the use of cable tools. This method of sinking 
wells is successfully used at great depths and is par- 
10 ticularly applicable in loose, sandy formations such 
as are encountered in Louisiana, Arkansas, Texas, Okla¬ 
homa and California. 

The rotary system of drilling consists in rol 
tating drill pipe to which is attached a bit by means 
15 of a revolving table. A continuous stream of mud¬ 
laden j 

fluid under pressure is forced to the bottom of the hole, 
returning to the surface outside of the drill pipe. This 
mud-laden fluid carries away the cuttings and si.'.so fills 
up the hole. No casing is necessary except the fLO-inch 
20 and 12-inch surface casing, usuallv set at from! 300 to 
500 feet, depending upon the depth to which the hole 
is 

to be drilled. The mud plastered to the walls of the 
hole and the hydrostatic pressure of the fluid sej*ve the 
purpose of casing while drilling is in progress]. The 
25 rotary drills with ease and speed. 

The purpose of the present invention is pri¬ 
marily to improve the quality of the mud-ladeb fluid, 
but also its use extends to the formation of a true 
cementing material for caving holes. In general, the 
30 method consists in the use of specially pr 

<rpl_ 

1 287 producing materials. The most important of 

these gel- 

producing materials is bentonite that has been prefer¬ 
ably I 

but not necessarilv treated to greatly increase its 
geling power. By treatments herein describe^ and 
more 

5 particularly described in co-pending applications, the 
suspending or geling effect can be greatly increased. 
Other substances either naturally occurring or artifici¬ 
ally produced can be used for their geling action. These 
include silica acids such as inav be made by the use of 
10 acids on portland cement or other silicates, or 
precipitated hydrates such as hydrate of iron 
pres- 
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ence of hydroxyl ions. The usual method of preparing a 
gel consists of adding to or grinding with bentonite a 
small amount of magnesium oxide or other substance 
having 

15 the same hydrogen ion equivalent in the presence of 
water. 

Possibly the most convenient substance to use is port- 
land cement. The amount of portland cement may 
vary from 

nothing up to 95 per cent, depending upon the exact 
pur¬ 
pose to be accomplished. When the cement pre¬ 
dominates, 

20 it is useful to grind the bentonite in the cement mill, 
but may be mixed at any time after grinding. For a gel- 
ing effect of bentonite without any important setting- 
prop¬ 
erties, only five per cent of cement is sufficient. If a 
stiffer gel for setting properties is desired, the amount 
25 of treating oil wells with bentonite or other gel-pro¬ 
ducing 

substances in the form of a mud-laden fluid are as 
follows: 

(1) To prevent caving of the hole. In such cases, 
one part of bentonite, one twentieth part of port- 
land 

1 28S cement and 20 parts of water may be used as 

the basic 

mixture. To this mav be added the ordinarv clav or 

* V 

mud; 

or other inert mineral material; or, in case an increase 
of the gravity is required, a powdered substance of 
high 

5 specific gravity such as barytes. Ordinarily, this 
fluid is used to prevent caving during drilling. If a 
large cavity tends to form, then it may be desirable to 
fill this entire cavity with a mixture consisting of 
equal parts of portland cement and bentonite in the 
form 

10 of a thick paste. After this mass has set, it supports 
the walls of the cavity and the drill may be again run 
through it. Here again, if it is desired to have the 
mixture displace the water thoroughly, barytes or 
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other 

i 

heavy ingredient may be used and the mixture should 
be* 

15 very thick, so that it would readily sink without being 
affected by water. In case gas is issuing from tie hole 
it is important to build up a large head of mud-laden 
fluid. 

(2) For the control of gas. If, while drilling, 

20 it is necessary to prevent the gas’s issuing frpm the 
structure encountered or even a higher structure, it is 
desirable to keep a head of the mud-laden fluid Ion the 
structure from which the gas is issuing. Bentonite or 
mixtures of bentonite and cement, as above described, 
are 

25 highly useful. The mud-laden fluid in this (tase is 
intro¬ 
duced according to standard practice. 

(3) For control of water in an open hole. Hjere 
the same operations may be used, and it is necessary to 
develop a head of mud-laden fluid against the head of 

the 

30 water. 

1 289 (4) The mud-laden fluid is particularly use¬ 

ful in 

the carrying out of cuttings in the rotary process. It 
is necessarv that the cuttings are not allowed to settle 
rapidly. In such case, the mud-laden fluid can pe cir- 
5 ciliated back and forth from the top of a well to the 
bottom of the hole. The use of bentonite with of with¬ 
out 

cement greatly aids in the removal of cuttings and in 
the speed of the drilling. 

(5) Bentonite may also be used in connection with 
10 the cementing of the casing in oil wells. In sucl^ case, 
it is ordinarily desirable to use a mixture containing 
15 per cent of bentonite and 85 per cent of cement. 
This 

of course may be varied to suit the particular con¬ 
ditions. 

Cement is available on the market containing thrpe per 
15 cent bentonite under the trade name of “Plastic King” 
Ce- | 

ment. This cement in many cases is satisfactory, but 
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30 


1 


o 


10 


15 


often it is desirable to have an even greater plasticity 
and to prevent any segregation of the cement or clinker 
particles in the cement paste. In the use of bentonite 
in oil well cementing it is very important to uniformly 
and thoroughly incorporate the bentonite into the dry 
cement before the slurry is made. A slurry is then in¬ 
troduced into the bottom of the well through the casing 
head in the usual manner and is forced, preferably by a 
head of water pressure, around the casing, thus 
prevent¬ 
ing water from getting into the bottom of the well from 
surrounding or superior structures. The cement is 
then 

drilled out at the bottom of the casing after it is 
thoroughly set. This setting often requires many days, 
but by the use of special quick hardening cement 
of the 


290 “Plastic King” type, work may be continued, 
often within 

24 or 4S hours. A cement of this type usually is one in 
which bentonite has been added or "round with the 


cement 

clinker, with a fineness such that 90 per cent or more 
passes a 200-mesh screen. It is preferable to have at 
least 97 per cent pass a 200-mesh, for good quick 
harden¬ 
ing* properties. 

In this invention, it is to be borne in mind 
that the term “bentonite” is meant to include all forms 
of gel-producing clays or substances either found 
natur¬ 
ally or artificially produced by treatment of natural 
or artificial substances. 


While there is a great variety in the amount 
of the various materials going to make up the mud¬ 
laden 

fluid, dependent upon the character of the bentonite, 
the character of the thickening agent for the bentonite, 
the character of the local mud available and the 
character 

of the loading material, yet the following is representa¬ 
tive of a typical test made in California: 
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20 Mojave Mud . 70% 

Barytes . . 15% 

Bentonite . 14% i 

Portland Cement . 1% 


Any other loading materials, of course, may be 

25 used instead of barvtes. The amount of bentohite of 

* 

course 

would vary with its quality. Instead of cement!, other 
substances such as magnesium oxide, blast furnace 
slag and 

similar slightly alkaline substances having the sanie hy¬ 
drogen ion concentration as a mixture of magnesium 
oxide 

and water may be used. The actual plasticity! value 
also 

varies to some extent. 

1 291 In a typical case, the plasticity value!would 

be between 100 and 500 by the following jest: 
Twenty-five grams of the mud mixture contain¬ 
ing the bentonite and loading is passed through a 100- 
5 mesh screen and weighed into a four-ounce round stvle 
oil bottle. It is thoroughly wixed with 70 cc. of water 
and is then shaken in a shaking machine for one hour at 
the rate of one inversion per second. It is allowed to 
settle for 24 hours. At the end of 24 hours the super- 
10 natent water is pipetted off. The plasticity is the 
amount of water originally used, that is, 70 cc., from 
which is subtracted the amount of water pipetted off, 
which, in a typical instance, would be 40 cc. This 
divided by 25 and multiplied by 100 is the plasticity 
15 value. 

i 

292 I claim as my invention: 

1. A mixture for use in oil wells comprising bentjonite, 
Portland cement and inert material. 

2. A mixture for use in oil wells comprising bentonite, 
Portland cement and barytes. 

3. A mixture for use in oil wells comprising bentonite, 
magnesium and mud. 

4. The process of removing cuttings from oil wells while 
drilling with rotary tools which comprises introducing a 
viscous solution of bentonite to and from the cutting sur¬ 
face of the rotary drill. 
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5. The process of preventing caving of oil wells which 
consists in filling, in part, or wholly, the hole with a thick 
paste comprising bentonite and water. 

6. The process of overcoming caving in oil wells which 
comprises filling the cavity with a mixture of bentonite 
and portland cement in the form of a paste, allowing tliis 
paste to set and re-drilling the well through the mass. 

7. A composition for use in oil wells comprising com¬ 
binations of a highly adsoprtive mineral substance and ma¬ 
terials having the same hydrogen ion equivalent in the pres¬ 
ence of water. 

8. A composition for use in oil wells comprising combina¬ 
tions of bentonite and materials having the same hvdro- 
gen ion equivalent in the presence of water. 

9. A process of increasing the suspending power 
293 of an oil well mud which includes adding bentonite 
to the mud. 

10. The process of producing an oil well mud which in¬ 
cludes the addition of bentonite to it. 

11. An oil well mud comprising water, bentonite and inert 
matter. 

12. An oil well mud including water, bentonite and finely 
divided loading material of high specific gravitv. 

ROY CROSS. 


(Here follow photolithographs, side folios 294 and 295.) 


296 Remarks. 

The principal reference is Stroud. Examiner states that 
Stroud discloses the use of colloidal clay. This is ques¬ 
tioned. It is granted that Stroud, in claim 10 for example, 
does recitei “an earthy suspensoid” but nowhere in the 
specification is there any hint of anything that is really and 
truly a suspensoid. Mud-laden fluid is not a true suspen¬ 
soid and claim 10 does not agree with the specification, for 
example, the bottom of the first column of page 2 wherein 
it is stated that the base (not the fluid) is a true suspensoid. 
When the Stroud process is practiced in the Stroud way 
the barytes will not separate out from the mud-laden fluid 
during the pumping operation but that is due to the fact 
that the barytes is so extremely finely ground that it does 
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Roy Cross 

Serial So. 325,922 

Oil T.ell Prilling Methods 

Filed Eecenber 13, 1928 


Dlv. 38 
Room 145 


Hon. Commissioner of Patents, 

Sir: 

In response to Office action of September 18, 192?, 
please amend the above entitled application as follows;- 
v/page 2, line 9, change "silica" to —silicic—; line 17, lifter 
" cement * ch: nge the period to a comma and add —preferab ly of 
the quick setting type.— 

^ Page 3, line 10, after "paste" change the period to a 
comma and add —the Portland cement pre ferably bei n g of tile 
• quick setting type.— I 

./Page 4, line 7, change "in" to — i ncre ases—. 

/ Page 5, line 25, after "b&rytes^ change the oeriod to 
a comma ar.o add —such, for example , as hematite, galena, litharge , 
ferric oxide, etc.— | j 


Cancel all of the claims and substitute the following 


it 


13. The process of increasing the effioiency of a drill¬ 
ing operation employing a mud-laden fluid which consists in add- 


1. 


/ 


.» ■ “ j ' \ /\ 
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Ing to the fluid a gel-forming material. 


! 14. The process of increasing the efficiency of a 

drilling operation employing a mud-laden fluid which consists 
in adding to the fluid a gel-forming colloidal clay such as 
bentonite. 

15. The process of increasing the efficiency of a 
drilling operation employing a cud-laden fluid which consists 
in adaing tc the fluid bentonite and water in the proportion 
by weight of one part bentonite to twenty parts water. 

, IS. The process of increasing the efficiency of a 
drilling operation employing a mud-laden fluid which consists 
in adding to the fluid a saturated gel of a colloid containing 
a suspended heavy metal bearing mineral, such as hematite, 
galena, barytes, etc. 

17. The process of increasing the efficiency of a 
drilling operation employing a mud-laden fluid which consists 


r 


in adding to the fluid bentonite, Portland cement, and a finely 
(^“divided pigment base w eighting material. 

18. A mud-laden oil well^fluid^ncluding & gel of 
bentonita. 

119. An oil well fluid including a gel of bentonite 
''y, carrying portland cement. 

1 20. An oil well fluid including a gel of bentonite 


carrying in suspension a heavy metal bearing mineral such as 


hematite, galena, barytes, etc. 

21. A non-setting oil well Aiid comprising water, 

' approximately fivepercent by weight of bentonite, and portland 
cement to such amount as not to give hydraulic properties, said 


fluid having a plasticity of between 100 and 500* 
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not have time to sink. The sole inventive thought dis¬ 
closed in Stroud lies in the weighting of the mud-laden 
fluid by a heavy metal ore. The writer does not suggest in 
any way, shape or manner that Stroud has not made a 
brilliant invention. Applicant acknowledges the benefits 
of the Stroud invention because applicant is adding claims 
which are merely an improvement over Stroud, for ex¬ 
ample, the original claims 2 and 12. While these two claims 
covered merely an improvement over Stroud the claims 
directed to the bentonite itself are totallv different from 
anything Stroud conceived of. The bentonite gel will 
work without the weighting material; in fact the weighting 
material is never used unless the high gravity is indicated. 
When the conditions are such that a high gravity fluid is 
indicated or needed, applicant, of course, adds weighting 
material to such an extent as needed but always applicant 
uses the one sine qui non of the present invention, 
297 i. e., bentonite. Stroud taught the weighting of a 
mud fluid: Iioy Cross taught the use of bentonite 
with a mud fluid. The inventions are as separate as they 
can be but the Cross invention includes in certain j phases 
the contribution of Stroud as modified by the Cijoss in¬ 
vention. 

Taking the claims now in order the first claim which is 
number 13 calls for nothing more than the use in a mud 
fluid of anv gel-forming material. This is either ndw or it 
is not. As far as the writer knows it is new. Stroup shows 
no gel-forming material of any kind for he refers i\) noth¬ 
ing that might form a gel. Certainly mud is not a gel¬ 
forming material no matter how slimy it is. Stroud’s mud 
fluid has a specific gravity in excess of two; applicant’s 
specific gravity in absence of the weighting material is far 
less than two. 

Claim 14, which is to be the second claim of the patent, 
defines the gel-forming material as being a colloidal clay 
such as bentonite. Stroud not having shown any colloidal 
clav cannot be a reference against the use of bentonite. 
Codings, which is owned by the same assignee as thp pres¬ 
ent application, has shown that a solid concrete which has 
been made from two to five per cent of bentonite is capable 
of standing considerable hydrostatic heads of water and 
he has shown the advantages that are gained by forming a 
cement with aggregate and an unswollen gel-forming re- 
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versible colloid but Codings has not shown anything which 

o * o 

might hint at the use of bentonite in the process of drilling 
an oil well. 

Claim 15| restricts the bentonite to the ratio of 1:20. 
Claims 1G and 17 include the weighting material and 

298 claim 17 adds the Portland cement. 

These five process claims are paralleled by four 
article claims. The first of these is claim 18 (which will 
be G of the patent) which merely calls for an oil well fluid 
which includes in addition to its mud a gel of bentonite. 
This claim avoids the rejection of original claims 1 to 3 
because Codings has no idea of any combination of mud 
and bentonite. While ordinarily no one would sell a mud¬ 
laden oil well fluid including gel of bentonite it obviouslv 

C? C? v 

could be sold and the claim is therefore for a new or novel 
article of commerce and certainly a useful one. 

Claim 19 adds the portland cement. Claim 20 adds 
weighting material while claim 21 is quite narrow reciting 
the bentonite in the 1:20 proportion restricting the port- 
land cement! to a quantity insufficient to become hydraulic 
and requiring that the plasticity of the oil well fluid shall be 
not less than 100 nor greater than 500 as determined by the 
usual K. C. Testing Laboratory method as described in 
page G. 

The references to Perkins and Pontez have not been re¬ 
ferred to as no claim is present containing any subject 
matter directed to their showings. The previous rejection 
of claims 9 to 12 is based upon the erroneous assumption 
that Stroud uses a colloidal clav. It mav be that what Ex- 
aminer has in mind is that since Stroud’s barytes will pass 
an 800 mesh sieve it is necessarily colloidal. This is not 
true at all. The writer has some bentonite here at the 
office that is so fine that it will remain in the air for da vs. 
All of it will pass thru the finest mesh that ever was made. 
The bentonite here in the office is so extremelv fine that one 
can run their hand thru a tub of the bentonite and 

299 it will feel exactlv like water. The bentonite how- 
ever that applicant is using is not anything like as 

fine as the barytes that Stroud uses because Cross is per¬ 
fectly satisfied if ninety percent or more will pass a 200 
mesh screen^ Bentonite however of 100 mesh is colloidal 
because bentonite contains plates of a biaxial substance 
having microscopical breadth and colloidal thickness. It is 
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Roy Cross 
Serial No, 325,922 
Oil Well Drilling Methods 
Filed December 13, 1928 


Div. 38 
Room 145 


Hon. Commissioner of Patents, 

Sir: 

In further response to Office action of September 18, 
192S, please amend the above entitled application ae follows: 


' Page 4, line 4, change "can be" to —is— ; line $, cancel ‘ 

"bach and forth".__ 

— . . 

Add the following claims:_ 


A 

P 


22. The step in the drilling of a well by means 


of cable 


drilling or rotary drilling which consists in increasing the 

t 

efficiency of the operation by adding to the fluid which is cir- •• 

I i 

culated from a settling body of fluid down to the bottom lor cutting 

end of the drill stem and upbetween the drill stem and tb!e wall 

' » I ; 

of the hole back to the settling body so as to carry fronj the 

i • 

cutting end of the drill stem to the settling body the bits of 

i 

rock end other debris loosened by the cutting end - a non-eettlingi 

I 

gel- ?nd sol- forming colloidal substance such as bentonite ; 

together with a quantity of Portland cement less in amouht than 


o 




o ^ 


1 . 

300 
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Sox Cross, Sex. ro. 325,922 


required to give hydraulic properties* on# advantage- of sai4 

the making 11; possible to drill wells thru loose ^relations in 
which the water of the fluid when used without bentonite and 
cement would be lost to such an extent ?.1> zo thicken the fluid 
to a point beyond the ability of the circulating mimes to operate, 
causing a sticking of the drill stem in the hole, said addition 
of bentonite end ceaer.t also making possible faster and straighter 
drilling, ,retarding corrosive action, lubricating the slush eump, 
afnSz t- i ^i£- off gas, aai suspendir.g weighting materials when used- 

23. An oil well fluid^.consisting-££ a mineral substance 
having gel-forming properties with a gel-increasing medium. 

24. An oil well fluid including a sol of gel-fomir.g 
subs fence such as bentonite with a gel-increasing substance such 
as magnesium oxide. 

25. An oil well fluid in w ich a heavy metal bearing 

mineral such as hematite, galena, barytes, etc. is suspended■in > 

a sol of gel-forming substance such as bentonite with a gel-increas¬ 
ing substance such as magnesium oxide or Portland cement. 

_R_EJJ_A_RJ:_S_ 

The change in 4 is to eliminate the thought that 

there ie back and forth movement of the fluid. Tr.e circulation 
is always in the sane direction from the top of the"t4^, down »o 
th° bottom and back to the top carrying the cuttings in the usual 
fashion. The claims here submitted, together with claims 19 and 
21 of the amendment filed this day and dated October IS, 1S29, 
will form the subject matter of a divisional case which will be 
filed proepB.y and which is necessitated by the delay which will be 


2 - / X ^ 
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this peculiar dimensional relation of the grains ! which 
makes the bentonite so extremely advantageous to use in 
oil wells because of the enormously greater surface ex¬ 
posed. Bentonite is frequently referred to as a clgy and 
in the writer’s opinion is a true volcanic clay altlio it [differs 
from all other clays in certain respects, the most striking 
of which is the failure of continued low heat to destroy its 
power to take up water. Emphasis is placed upon t]ie fact 
that bentonite is a colloidal clay and that nothing that 
Stroud speaks about or knows about is a colloidal clay. 
Cross has given to the world an invention of great impor¬ 
tance and he is entitled to each and every claim presented 
in this amendment. 

Final action is not desired unless that action cotld be 
an allowance of the case. 

Respectfully submitted, 

ROY CROSS, 

By THOMAS E. SCOFIELD, 

Attorney. 

October, 1929. 

(Here follow photolithographs, side folios 300 and 301.) 

• I 

' ! 

302 caused in the issuance of the parent case by Reason 

of the appeal to the Board and upon successfdl out¬ 
come of the appeal the carrying thru of an interference 
with copending applications which are known to exist. 

In the divisional case the subject matter will be strictly 
limited to the use of portland cement with the bentonite, 
the one being typical of media which greatly increase the 
gel-forming property of the bentonite which itself is rrierely 
typical of a class of substances which are gel-forming^ As 
understood by the writer a sol is merely a gel having more 
water than is required. In the practice of the drilling pper- 
ation the bentonite is not in the form of a gel in the 
sense of the word because it contains more water 
would make such a jelly, for example, as could be molded 
in a jelly tin or form. 

As to the broad claims Examiner’s position is understood 
to be that since bentonite is a mud and the oil well fluid| con¬ 
tains a mud we are merely adding one mud to another mud 
and that is not patentable. That this position is untenable 

13—6437a 
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is clear from the fact that iron is a metal, chromium is a 
metal and when we mix the two we have merely added one 
metal to another and irrespective of the improvement it is 
not patentable to merely mix a couple of metals. Actually 
bentonite is not a mud. A mud will not gelatinize with 
water; bentonite will. A sol of bentonite in an oil well 
remains a sol. In the personal and private opinion of the 
writer the film of bentonite sol against the edge of the hole 
does give up enough of its water to become a true jel and 
this gel is not affected bv anv cessation of flow even for an 
extended period of time. This view, as before remarked, 
is the personal and private view of the writer who has made 
a careful studv thru a vast amount of literature. 

V 

303 Whatever may be argued pro or con in this case 
the fact is evident to all that with or without the 
cement or magnesium oxide a well can be drilled with ben¬ 
tonite that cannot possibly be drilled without it. To use 
an ordinary oil well fluid in a definite hole is impossible; 
to use a gel of bentonite in that same hole makes the drill- 
ing not only possible but easy. The subject matter of this 
application is the difference between failure and success. 
Whenever this condition exists invention is unquestionably 
present. The history of patent law is full of cases just 
exactly like this where certain things have not been possible 
until some inventor gives to the world some new idea 
which makes the old impossible thing a possibility. After 
the inventor has done his work up jumps a dozen or more 
people saying, ‘‘why that is perfectly obvious.” After the 
Examiner has seen Cross’ invention the Examiner can 
readily see how some other prior inventor could have in¬ 
vented the Cross invention if he had only had the Cross 
knowledge. 

Taking up now the present claims, 22 is a process claim 
which will be claim 1 of the divisional case. In it appli¬ 
cant has inserted the limitations which Examiner, at the 
interview had yesterday, seemed to indicate should be in 
the claim in definite words rather than relying upon the 
introductory clause. For this reason claim 22 expresses 
beyond any doubt just where the inventive step is added 
to the old process. Stripped of all its terms the claim 
reallv means that anvbodv does infringe the Cross inven- 
tion and shall pay tribute to Cross if he adds to his drill¬ 
ing fluid bentonite and cement. This is Cross’ invention 
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and that is exactly what he is entitled to. |It is a 

304 perfectly good process claim as is evidenced | by the 
fact that the present Examiner has granted! within 

this year process claims almost identical with it jn true 
scope, i. e., the addition of dry bentonite into a plastic, 

the claim in question reading: 

■ 

“The process of preparing a calcareous plastic capable 
of becoming impervious to water on access of mpisture 
which comprises incorporating dry bentonite into jsuch a 
plastic.” j 

Any infringer who tried to escape infringement (j>f that 
claim on the sole ground that the claim did not clover a 
proper process would have just as much chance as the pro¬ 
verbial snowball in Hades. Stroud secured a clairp read¬ 
ing “A mud-laden fluid for oil or gas wells comprising 
barytes in suspension.” That claim is perfectly good altho 
mud-laden fluids are old, barytes is old and barytes and 
water is old. Examiner admits this but insists that “a 
mud-laden fluid including a gel of bentonite” is npt pat¬ 
entable. The writer has studied over this phase foij hours 
but believes that the striking difference is the difference 
between Tweedle-dee and Tweedle-dum. 

Claim 19 will follow claim 22. This claim, it is under¬ 
stood, will be allowed by the Examiner. Claim §1 will 
follow 19 in the divisional case and this also is understood 
to be allowable. Present claim 23 will be next in jhe di¬ 
visional case and is substantially the same as clpim 19 
but definitely recites that the thing, which is the equiva¬ 
lent of bentonite, is a mineral substance having gelj-form- 
ing properties and is mixed with some other substance 
which has gel-increasing properties. This, of coufse, is 
the portland cement or the magnesium oxide or whatever 
it is that is used to increase or accelerate the gel-forming 
property of the bentonite or its equivalent. Claim 

305 24 is extremely similar to claim 23 but mentions the 
bentonite, magnesium oxide and portland cement 

by name. 

Claim 25 is a much narrower claim and included as a 
definite clement the weighting material. This claim is not 
alternative in spite of its wording, being for the coitabina- 
tion of three things, a weighting material, a gel-fqrming 
substance and a gel-increasing substance. As far as Jmown 
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it is an entirely novel combination for the weighting ma¬ 
terial has never been combined before with either the ben¬ 
tonite or the cement or both. 

It is requested that an action be taken at the earliest 
possible time in order that a prompt appeal can be entered 
on the rejected claims and later request will be made for 
advancement of the appeal in order to precipitate the in¬ 
terference at an early date. 

Respectfully submitted, 

ROY CROSS, 

By THOMAS E. SCOFIELD, 

Attorney . 

November S, 1929. 

306 United States Court of Customs and Patent Appeals, 

October Term, 1931. 

December 17, 1931. 

Patent Appeal No. 280S. 

• 

In the Matter of the Application of Roy Cross. Subject 

Matter: Improvement in Oil Well Drilling Methods. 

Serial No. 325,922. 

Said appeal having heretofore been brought on to be 
heard before the court and due consideration thereon hav¬ 
ing been had, it is— 

Ordered that the decision of the Board of Appeals be, 
and the same is hereby, affirmed. 

I, Arthur B. Shelton, Clerk of the United States Court 
of Customs and Patent Appeals, do hereby certify that the 
above judgment and the attached opinion are true and 
correct copies of tlie judgment and opinion of said United 
States Court of Customs and Patent Appeals filed the 17th 
day of December, A. D. 1931, in the above-entitled appeal, 
as the same remain upon the files and records of said 
court. 

Witness my hand and the seal of this court this 8tli day 
of March, A. D. 1932. 

[seal.] ARTHUR B. SHELTON, 

Clerk. 
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307 United States Court of Customs and Patent Appeals, 

October Term, 1931 j 

Patent Appeal No. 2S08. Patent Cal. No. 33. Serial No. 

325,922. [ 

In the Matter of the Application of Roy Cross. 
Graham, Presiding Judge. 

The appellant filed application in the United States Pat¬ 
ent Office for a patent upon alleged improvements !in 44 Oil 
Well Drilling Methods.” All the claims, 13 to 25, inclusive, 
were rejected by the Examiner and by the Board of Ap¬ 
peals, upon the following references: 

McCulloch, 1,286,043, Nov. 26, 1918, | 

Olsson, 1,442,413, Jan. 16,1923, 

Carman, 1,460,788, July 3, 1923, 

Lake et al., 1,498,045, June 17, 1924, 

Kraus, 1,509,406, Sep. 23, 1924, 

Stroud 1,575,944, Mar. 9, 1926, 

Stroud, 1,575,945, Mar. 9, 1926. 

Taylor—“The Chemistry of Colloids”; pages 5 
London, Edward Arnold, 1920. 

Searle—“The Chemistry & Physics of Clays,” 

Benn Ltd. London, 1924; pages 246 to 249, Articles Entitled 
“Deflocculation” and “Protection of Clay Suspension.” 

Ibidem—page 271, article “Increasing Plasticity”|; and 

Ibidem—page 272, article “Reducing Plasticity.” 

Technical paper No. 438, Bureau of Mines—Gov’t 
ing Office, 1928, ‘‘Bentonite, Its Properties, Mining, 
aration and Utilization”; page 10, Table 1, Page llj 
cle of Davis from Ind. and Eng. Chem., Yol. 19 

P- 


and 6, 
Ernest 


o 


OS 


lines. 


California Oil Fields, January 1923, Vol. 8, No. 7, 
California State Mining Bureau; page 63, last six 


Print- 
Prep- 
—arti- 
927; 


Claims 13 to 17, inclusive, and 22, are process, 4nd the 
balance are product, claims. It is thought claims 14, 18, 
and 20 are fairly illustrative. These are as follows :j 

Claim 14. The process of increasing the efficiency of a 
drilling operation employing a mud-laden fluid which con- 
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sists in adding to the fluid a gel-forming colloidal clay such 
as bentonite. 

Claim 18. A mud-laden oil well circulating fluid including 
a gel of bentonite. 

Claim 20. An oil well fluid including a gel of bentonite 
carrying in suspension a heavy metal bearing mineral such 
as hematite, galena, barytes, etc. 

Appellant’s alleged invention consists in the use of a mud 
in rotary deep well drilling operations, as a circulating 
fluid, which mud contains a colloidal suspension of bento¬ 
nite and which mav also carrv in solution certain heavy ma- 
terials, to give greater specific gravity to the circulating 
fluid. In drilling, this fluid is forced down through the 
drill pipe and drill and then returns to the surface outside 
the drill pipe, carrying the cuttings from the drill. On 
reaching the surface, it is discharged into a settling basin, 
where the drill cuttings settle to the bottom, after which the 
fluid is drawn off and used again. It performs, in addition 
to carrying off the cuttings, several other useful functions. 

It lubricates and cools the drill, by its pressure tends 
309 to keep back gas encountered in drilling, plasters the 
walls of the hole and prevents caving, and helps to 
prevent friction and abrasion. 

If there is any invention in the application of appellant, 
it consists in one or more of the following ideas: First, to 
add to a well drilling mud a colloidal material which will 
remain in suspension indefinitely and will not settle or pre¬ 
cipitate out of the mud; second, to use bentonite for such 
purposes; third, to add weight increasing elements to such 
colloidal suspension, such as hematite, galena, etc., or to 
add Portland cement. 

In view of the references, we are unable to discover anv 

noveltv in anv of these ideas. The reference Stroud No. 
* • 

1,573,945, a patent issued on March 9, 1926, discloses very 
fully in its specification, the necessity and desirability of 
using a well drilling mud which is “a true suspensoid,” 
which will be; slimy instead of abrasive, which will penetrate 
the wall of the well hole and build up a non-eroding wall, 
which will lubricate, which will readily drop the well cut¬ 
tings, and will have sufficient weight to resist gas pressures. 
To one skilled in the art of well drilling with the use of fluid 
mud, the specification and claims of Stroud would at once 
suggest the desirable properties to be added to such mud. 
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However, it is argued that Stroud suggested thO addition 
of a substance, barytes barium sulphate, which, i!t is said, 
will not form a colloidal suspension. Admitting, for the 
present, this proposition to be correct, how does tlpe matter 
stand? 

.‘>10 If the party skilled in the art attempted t4 practice 
the art as disclosed by Stroud, and found barytes 
barium sulphate would not give him the colloidal suspen¬ 
sion necessary, he would be fully advised by the publica¬ 
tions and teachings of the prior art that bentonite might be 
used as such a colloid to obtain the properties taught to be 
necessary by Stroud. In the reference Technical ijaper No. 
438, Bureau of Mines, 1928, which refers to an article by 
C. \V. Davis on “The Swelling of Bentonite and’Its Con¬ 
trol, ” Ind. and Eng. Chem. Vol. 19,1927, p. 1350, alp the use¬ 
ful properties of bentonite as a colloid claimed id this ap¬ 
plication, are discussed at length. The Davis article above 
referred to, discusses the properties of bentonite en¬ 
countered in oil well drilling. 

It seems quite obvious, therefore, that at the time appel¬ 
lant tiled his application, his conception of the use of a col¬ 
loidal suspension in oil drilling mud and of the use of bento¬ 
nite as such colloid, did not constitute invention in view of 
the prior art. 

The addition of loading or weight making agents, or Port¬ 
land cement, was disclosed, as we view it, by the references 
Stroud, 1,575,944 and 1,575,945, Carman and California Oil 
Fields, January, 1923, Vol. 8, No. 7. 

AVe have not found it necessary to discuss the remaining 
references or their applicability. 

The decision of the Board of Appeals is affirmed. 

Affirmed. 
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AQUAGEL— THE TROU ELE-PROOF COLLOIDAL DRILLING MUD 



A scientifically conceived and laboratory-controlled colloidal 
drilling mud—added to natcr, or to ordinary clay 
drilling muds in small quantities ... to 
impart extraordinary characteristics 
to the mud. 
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AquaGEL — THE TROUBLE-PROOF COLLOIDAL DRILLING MUD 


R o: a r y 

DRILLING MUpS 

•/ 

The naturally occurring dry muds which are at present utilized in 
the preparation of rotary drilling muds are more or less plastic clays 
or aluminum silicates, containing a large percentage of iner: foreign 
mineral matter. The degree of plasticity of the clay is dependent 
upon the presence of active colliodal matter and the more plastic clays 
make the best drilling muds. In the past they have been chpsen and 
graded by their ability to remain suspended in water as a j cohesive 

suspension and by their degree of freedom from grit and safid. 

• ; 

In most fields dry, pulverized clay is delivered to the well fo r the 
preparation of the drilling mud. The clay and water are infixed by 
agitating with a steam or hydraulic jet or with a pump unti|l all the 
larger solid particles are broken down; the prepared mud is then 
stored in a sump or tank until it is required for replenishing tfie circu¬ 
lating system. Little or no control is exercised over the proportions of 
clay and water used; the two are added together until the mlud looks 
and feels proper. In some fields the drill penetrates mud jforming 
strata, and in these cases only water is added to the circulating system 
in order to thin back the native mud. In this latter case there can 
be no control whatever over the proportions of water and clay in the 
drilling mud. 

The hydrostatic pressure due to the weight of the mud column is a 
necessary attribute only during that part of the drilling period when 
there is a formation under pressure exposed in the open hole. During 
such time the density of the drilling mud must be great enough to pro¬ 
duce a hydrostatic pressure at the horizon of the pressure zone in 
excess of the formation pressure by a sufficient margin, to provide an 
adequate factor of safety. The only accurate method of determining 
the density of the mud is to weigh a definite quantity with qn accu¬ 
rate scale. 
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There is a vast difference between thick mud and heavy mud. A 
thick mud always appears heavy but weighings will show that the 
density of a thick appearing mud may vary between 9 and 14 lbs. 
per gallon. The thick muds are more easily gas-cut than the thin 
ones; hence, when drilling into the pressure zones, it is desirable to 
use a heavy mud which is as thin as will conform with the density. 
A high specific gravity, colloidally inert substance, such as Baroid. 
will produce* such a mud. 

During that part of the drilling operation when no pressure zones 
are encountered, the drilling mud only acts as a transporting, lubri¬ 
cating and sealing medium and the hydrostatic pressure which the 
mud produces in the hole has no bearing on the successful completion 
of the well. The control over the mud during this time should be 
such that it has the maximum sealing and lubricating qualities. 

A good drilling mud should have about the same consistency as a 
light motor oil; it should be uniform in appearance and free from 
solid particles large enough to be observed in the su.-pending mud. 
After the mud has stood in a glass container over night, little or 
nc free water should have appeared on the surface and only traces 
of sand should have been deposited on the bottom of the container. 
A mud which is high in sealing and lubricating values will also 
change from the fluid state to the gel state upon remaining quiet 
for approximately ten (10) minutes but the gel will revert to the fluid 
state under very slight agitation. This characteristic may be con¬ 
sidered the chief evidence of a good drilling mud. 

FUNCTIONS OF DRILLING MUD 

Before going into the use ot AQUAGKL in connection with drilling 
muds, it is important that we know what functions the drilling mud 
should perform. The most important of these functions are as 
follows: 

1. It should remove all cuttings from the hole as rapidly as they 
become disengaged from the formation; 

2. It should seal the walls of the hole so that the drilling mud 
will not be lost from the system, and so that water s>r mud will 

s not penetrate the producing formations; 
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Aquagel is poured from sack direct to mixer. 


3. It should consolidate loose formations, thereby preventing them 
from sloughing off and caving into the hole; 

't. It should lubricate the walls of the hole, the drill pipe, casing 
and slush pump; 

5. It should hold all solids in suspension during the intervals that 
circulation is suspended; 


6. It should provide sufficient hydrostatic pressure to confine gas, 
oil or water to their respective formations. 

The proper performance of these functions by a drilling mud— 
except that of providing hydrostatic pressure—is directly djae to the 
concentration of active colloidal matter. The function ojf provid¬ 
ing ample hydrostatic pressure is dependent upon the quantity and 
specific gravity of the solids contained in the drilling mud. 
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PROPERTIES OF COLLOIDS 

Colloids are ^hat division of substances where the solid particle 
aggregates range in size from .0001 millimeter to .000001 milli¬ 
meter. They possess the ability to remain in suspension without 
settling and in the presence of certain peptizing agents possess the 
ability to become active and form gels. Colloid means glue-like, 
or gel forming. Colloidal chemistry is very complex and it is im¬ 
possible to give an adequate description of the action of colloids 
in the space we have available here. As far as we are concerned, 
however, the only properties of colloids which interest us here are 
those which enable drilling muds to perform their functions in the 
well properly. Those properties are as follows: 

1. Active colloidal matter has the ability to become dispersed 
throughout many times its own weight of water, thus forming a 
viscous suspension which occupies a volume many times greater 
than that of the original solid. 

2. The viscous suspension thus formed possesses the property of 
setting'up into a gel or semi-plastic solid when allowed to stand 
quiet for a shqrt period of time. This gel quickly reverts to the 
fluid state when agitated, but again assumes the semi-plastic solid 
state when agitation or movement ceases. 

3. These colloidal suspensions, or suspensoids as they are called, 
have a high viscosity-percentage solids relationship. In other words, 
compared to other fluids, they have a high viscosity for a low 
percentage of solids. The AQUAGEL-water curve Figure 2 (page 
18) is an example of a colloidal suspension. Compare it with the 
drilling mud curves or the non-colloidal solid curve in the same figure. 
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View of Osage, Wyoming Plant and Warehouse 
from which shipments of AQUAGEL are made to 
Mid-Continent, Eastern and Gulf Coast points. 

ACTION OF COLLOIDAL MATTER 

in drilling muds 

Because of these properties, the presence of a sufficient quantity of 

active colloidal matter in the drilling mud insures that the desired 

functions will be performed by the mud in the following manner: 

1. The cuttings will be removed front the hole by controlling the 
viscosity of the mud so that it will be in the range where it is 
viscous enough to trap and pick up all cuttings and still be fluid 
enough in the settling ditch to allow these cuttings to settle out; 

2. The walls of the hole will be sealed with a thin y highly\ plastic 
and adhesive film which will be built up by the highly adhesive 
nature of the colloidal material; 

3. Loose formations will be consolidated by the colloidal mttd pen¬ 
etrating into them , surrounding all exposed particles and setting 
up in this quiescent area into a semi-plastic solid; 

4. All moving parts , as well as the casing and walls of the hole , 
will be lubricated by a thin coating of highly adhesive gel which 
is deposited on all surfaces; 

5. When circulation is halted temporarily , all 
suspension by the formation of the semi-ph 
immediately after the agitation of the mud 


occurs 
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AQUAGEL INSURES ADEQUATE 
CONCENTRATION of COLLOIDAL 

MATTER 

AQUAGEL is essentially a concentrated active colloidal material. 
It is pulverized, to 90% through 200 mesh and its chemical analysis 
is as follows; 


Loss on Ignition . 6.0 To 

Silica . 58.27c 

Alumina . . 21.9% 

Iron Oxide . 3.87c 

Lime . 5.97c 

Magnesia . 2.47c 

Sulphur Trioxide . 0.97c 

Chlorides . 0.27c 

Alkalis . 0.7 c /c 


The chemical and sieve analyses arc of little importance; the chief 
characteristic of AQUAGEL is that its physical structure is such 
that when it comes in contact with water, it breaks down into particles 
of sub-microscopic size. As pointed out previously, it is due to this 
action that AQUAGEL disperses througheut the drilling mud and 
provides the source of colloids which contribute to the successful 
operation of the mud. 

The higher the concentration of active colloidal matter in the drill¬ 
ing mud, the better that mud will perform the functions of sealing 
up the walls, consolidating and sealing up loose or porous formations, 
lubricating walls, drill pipe and pumps and preventing solids from 
settling. Adding colloidal matter causes an increase in viscosity, 
however, so the maximum amount of colloids which can be added 
is limited by the fact that the viscosity of the mud must be low 
enough to allow cuttings to settle out in the ditch. The presence 
of inert solids in the mud also contributes to the total viscosity. 

Ordinary clays used in drilling muds arc mixtures of small per¬ 
centages of colloidal matter and large percentages of inert solids. 
With ordinary mud the content of colloidal matter is not quite great 
enough because the large quantity of inert matter present has caused 
the limiting viscosity to be reached before the concentration of col¬ 
loidal matter is satisfactory. If enough ordinary mud is added to 
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Aquagel i.< concentrated active colloidal material. 

make the colloidal properties satisfactory, the mud is too thick or 
viscous; cuttings do not separate out properly and the ijiud soon 
must he discarded. If water is added to thin the mud, | the con¬ 
centration of colloidal matter is lowered and the mud ijj unsatis¬ 
factory. 
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These difficulties can be overcome by drilling with an AQUAGEL- 
water mixture, or by adding AQUAGEL to a thin mud, for the 
addition of AQt AGEL increases the concentration of colloidal 
matter without adding a large quantity of inert solids. 

AQUAGEL should not be added to muds which already have 
reached the maximum allowable viscosity, unless the muds are im¬ 
mediately diluted with water. It is much better practice first to 
thin the mud and then add AQUAGEL until the colloidal properties 
and the viscosity are satisfactory. 

During the course of drilling, the mud continuously loses its 
colloidal properties through loss of mud from the system and b\ 
contamination with the pulverized bit cuttings. The colloidal prop¬ 
erties of the mud can be maintained at all times by the daily addi¬ 
tion of three to four sacks of AQUAGEL to the mud system. This 
daily conditioning will insure a satisfactory drilling mud at all times. 

DRILLING DIFFICULTIES OVERCOME 
by the use of AQUAGEL 

Some of the drilling difficulties which have been overcome in hun¬ 
dreds of wells by the use of AQUAGEL are as follows: 

1 . Prevents Loss of SMud from the Hole 

—by seal'mg the walls of the hole with a highly adhesive film 
of gel. 

2 . Prevents Caring 

—by penetrating into loose formations and surrounding the 
particles with a mud which shortly reverts to an adhesive 
plastic gel and consolidates the formation into a plastic mass 
as the motion of the mud is stopped. 

3 . Prevents Loss of Circulation 

—by sealing pff any extremely porous formations as rapidly 
as they become exposed by the bit y by penetrating the forma¬ 
tion and setting up into an adhesive , plastic gel. 
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4 . Prevents Stuck T)rill Tipe and Casing 
and Twist-offs 

—by rapidly removing all cuttings from the hole,—by folding 
all cuttings and other mud sc.ids in suspension when \circula- 
tion is temporarily discontinued—by preventing caving and 
consequent settling of the caved material around the drill pipe 
or bit and by coating all abrasive particles and all surfaces 
with a lubricating film of gel. 

5 . Insures T{apid T{cmoral and Separation of 
Cuttings and Speeds ^Drilling 

—by quick and accurate control of the mud viscosity. As 
rapidly as cuttings are disengaged from the formatiok, they 
become trapped in the adhesive mud and are carried to the 
surface. With ordinary mud, cuttings arc first pulverised by 
the bit before the mud stream will carry them; with AQUA- 
GEL mud cuttings much larger in size are immediately re¬ 
moved from the hole, materially speeding drilling. 


6. Reduces oAbrasion 

—by surrounding all sand and grit with an envelope 
hesive gel, and by lubricating all exposed surfaces. 


of ad- 


7. Insures Landing of C as ^ n g Without Sticking 

—by depositing an adhesive lubricating film on the casing and 
on the walls of the hole. 

8. ^Assists in Loosening Stuck Thrill Tipe 

—by covering the sand or other particles which cause the 
binding with an adhesive lubricating film. Many stuck bits 
and drill pipes have been freed by washing around them with 
a 5 c /c suspension of AQUAGEL in water. 
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9. Confines zMinor Qas and Water Flows to 
Their Formation 

—by scaling up the face of the formation with an adhesive 
gel, or in porous formations, by penetrating the sand and set¬ 
ting up to a semi-plastic gel. 

10. Trerents pMudaing Off ^Producing Sands 

—by reducing the penetration of the drilling mud or water 
into the sands to a minimum on account of the adhesive and 
flow-resistant nature of the gel deposited on the face of the 
sand. Penetration of water into the producing sand can posi¬ 
tively be prevented by an adequate concentration of Aquagel 
in the drilling mud. 

11. ^Minimizes Qas Cutting 

—by permitting the use of a thinner drilling mud which has 
all the sealing effect of a thick mud prepared from ordinary 
drilling mud. A thin film of gel deposited on the face of the 
sand prevents absorption of gas (or oil) by the mud. 

12. Restores Lost 

—by depositing a flow resistant adhesive gel in the porous or 
loose formation at the point where loss of circulation is occur- 
ring. 

13. Holds oAll Solids in Suspension 

—by trapping them in a honey-comb structure of gel which 
forms when the motion of the drilling mud is stopped. This 
prevents settling of cuttings or other solids and insures that 
casing will be landed on the bottom of the hole. This also is 
of great help in fishing jobs for the cuttings arc prevented 
from packing around the twist-off and when contact has 
been made with the fishing tool f the fish is readily removed 
from the hole. 
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I 

14. oAids in drilling Straight Holes 

—by keeping all cuttings and cavings away from the sides of 
the bit, thus allowing it to remain centered in the hole. 

15. Flushes Readily from the ^Producing Sand 
When the Well Is brought In 

—because the AQUAGEL conditioned mud will not penetrate 
as far into the sand as ordinary mud of the same consistency. 

i 

16. Insures better Qement Jobs 

! 

—because (1) AQUAGEL conditioned muds contain 'p lower 
percentage of solids and (2) AQUAGEL is used extensively 
as the ideal cement admixture and as such, nullifies fnost of 
the harmful effect of entrapped mud in cement. 

17. Will Prevent falling of Underreamers 

—by its lubricating and plasticising action. 

18. ^Prevents Weight ^Material from Settling 
in Hole or in SMud c Ditch or Sump 

—when weight material such as Baroid is added to the mud to 
increase its weight per gallon to combat high gas and/or oil 
pressures during drilling, the concentration of colloidal mat¬ 
ter will no doubt be sufficient to prevent any of the weight 
material from settling out. As drilling proceeds, however, 
colloidal matter is lost from the mud (by being deposited on 
the walls of the hole and in loose formations and by adftering 
to cuttings) until the concentration of colloids is lowered to 
the point where they cannot suspend the weight material and 
consequently it settles out. A small amount of AQUAGEL 
added daily will maintain an adequate colloidal concentration 
to prevent this settling. 
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FIGURE 1 

This type of mixer is available in most oil fields. Quan¬ 
tity of AQUAGEL necessary to condition entire mud 
volume is uniformly added to mixer over the period of 
time necessary for the mud to make a round trip through 
the system. The mud is picked up from the suction pit 
and pumped through the mixer. The discharging con¬ 
ditioned mud empties into the suction pit, ready for 
pumping into the hole. The amount of diluting water is 
controlled So that the conditioned mud will he of the 

desired consistency. 


DESCRIPTION OF 
VISCOSITY-GRAVITY CHART 

Pages I 8 and 19 

The solid lines represent laboratory prepared muds in which the per¬ 
centage solids is plotted against the viscosity in centipoises. The 
viscosity is determined at 100 c F. by using a Stormer viscosimeter 
equipped with a 100 gram weight, the viscosimeter being calibrated 
in centipoises by means of standard sugar solutions. Since the vis¬ 
cosity of a gel is dependent upon the rate of shear at which the 
determination is made, these viscosities can only be duplicated when 
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the same type of instrument is used. (Engler or Saybolt ijype Vis¬ 
cosimeters should not be used for determining the viscosities jof muds, 
as muds are not fluids.) 

! 

The A curve was plotted from samples of AQUAGEL anjl water; 
at 334% AQUAGEL the viscosity is 5 centipoises and ^t 4)4% 
a viscosity of 15 centipoises, the recommended viscosity for an ideal 
drilling mud, is obtained. This indicates that an excellentj drilling 
mud can be prepared by using 4)4 % AQUAGEL and watbr. 


The B curve shows the effect of adding AQUAGEL to a 6j5 lb. per 
cu. ft. Wilmington mud. The 66 lb. mud contained 10|% mud 
solids and had a viscosity of 2 centipoises. The addition olf 2)4% 
AQUAGEL resulted in an increase in viscosity up to 7 centipoises 
and when 3)4% AQUAGEL had been added, the viscosity reached 
15 centipoises. 

The C curve shows that a satisfactory drilling mud can be prepared 
by mixing AQUAGEL with any non-abrasive earth. With the par¬ 
ticular earth used in this test, at 14% inert earth solids the viscosity 
is 1.5 centipoises; this is the point at which the addition of AQUA¬ 
GEL was begun. When 4% AQUAGEL had been added, the 
viscosity was 5.5 centipoises and when 6% AQUAGEL hjad been 
added, a viscosity of 15 centipoises resulted. The rate of increase 
of viscosity is greater in the 66 lb. Wilmington mud thar| in the 
inert mud due to interaction between the two types of colloids pres¬ 
ent in AQUAGEL and in Wilmington mud. The viscosity effect 
of AQUAGEL is lower in the inert mud than it is in water alone 
because some of the colloidal action of the AQUAGEL is used up 
in suspending the inert solids. The primary advantage of the mix¬ 
ture of AQUAGEL and inert earth is that through proper propor¬ 
tioning, a control is had over both weight and viscosity. 
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The D curvet was plotted from samples made from Wilmington 
slough mud, a drilling mud used extensively in the fields of southern 
California. El Paso Clay is quite similar to this one; in fact, the 
points fell so close together that the two muds appeared identical. 
A concentration of mud solids of 27%% is required with this mud 
in order to result in 15 centipoise viscosity. 

The E curve is a composite of six muds used in the Oklahoma fields, 
the individual muds falling within a 2% range of the composite. 
Mud solid concentrations around 45% are required with these muds 
in order to result in drilling muds having a satisfactory viscosity. 
Unfortunately, the percentage of solids present when this point is 
reached is so high that it interferes with the proper performance of 
the mud's functions. The mud used in the Ventura Avenue field 
(California) has approximately the same characteristics. 

The F curve is; a plot for inert or non-colloidal matter. The material 
used in preparing this curve was AQUAGEL which had been ignited 
to red heat, thereby destroying all its colloidal properties. This curve 
reaches a viscosity of 30 centipoises at 65% by weight of solids. 

Those points indicated by circles arc drilling muds obtained from 
the suction pits of drilling wells which used no AQUAGEL. Since 
they were being used in fields using Wilmington mud, they fall 
somewhat along that line. However, their displacement to the right 
of that line shows that they all have suffered a loss of colloidal mat¬ 
ter from their original composition. 

The crosses represent muds from wells using AQUAGEL in the 
same fields. The shifting of these points to the left from the Wil¬ 
mington line shows an increase in colloidal concentration. 
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The vertical line X-X is drawn at 72 lbs. per cubic foot or 9.6 lbs. 
per gallon. It has been concluded after examining the drill ng mud- 
in hundreds of wells that the most satisfactory muds for all purposes 
(except where extremelv high gas pressures are encountered!) lie to 

i 

the left of this line. The majority of cases of stuck drill pij>e occur 
in wells which drill with mud heavier than 72 lbs. per cu. ff. Stuck 
drill pipe will not occur when using a mud lighter than 72 lbs. as 
LONG AS THE VISCOSITY IS HELD AROUND 1? CEN- 
TI POISES. 

When excessive gas pressures are not encountered, the drilling mud. 
can be controlled in the field by weighing the mud daily, keeping it 
below 72 lbs. per cu. ft. (9.6 lbs. per gal.) by the addition of water 
when necessary and adding colloidal matter in the form of AQUA- 
GEL to keep the colloidal properties and viscosity constant^ 

Since all drilling muds fall between the A and F curves, th^Vis be- 
veen the AQUAGEL curve and non-colloidal curve, it is Apparent 
that all drilling muds are composed of varying percentages of iolloidal 
and non-colloidal matter. Operating results show that the higher the 
proportion of colloidal matter is to inert matter, the more Satisfac¬ 
tory for all purposes is the drilling mud. 

Plotting curves similar to the above will enable laborator| deter- 
mination of the relative percentage of colloidal matter in different 

i 

muds in use, inasmuch as this percentage can be determined by the 
location of the curve between curves F (zero colloidal matter) and 
A (95% colloidal matter): 
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Aquagel—the trouble-proof colloidal drilling mud 

i ECONOMIES RESULTING 
I from the use of Aquagel 

The ultimate cost of drilling mud is calculated in terms of dollars 
per foot of hole drilled and this expenditure will vary somewhat 
for each well, depending upon local conditions- Regardless of the 
conditions at the individual well, it always can be demonstrated 
that an AQUAGEL treated mud is the least costly of all drilling 
muds. 

In order to prepare a drilling mud of the desired consistency, 35% 
to 50% ordinary mud solids arc required; the same consistency can 
be produced with 4.25% AQUAGEL. In other words, eight to 
eleven times as much ordinary mud as AQUAGEL is required to 
produce a barrel of drilling mud. In addition to this initial saving, 
an AQUAGEL treated mud will reduce the loss of drilling mud 
from the hole and thereby save the replacement cost of additional 
mud. In a number of cases of partial loss of circulation which were 
requiring the addition of 100 barrels per day make-up mud, the 
addition of as few as 10 sacks of AQUAGEL completely stopped 
aqy further losses. 

AQUAGEL treated muds have a greater length of life than ordinary 
muds, as a consideration of Figure 2 will ieveal. The ordinary 
muds arc maintained at the required consistency because of the pres¬ 
ence of the large percentage inert solids, 35% to 50%. During the 
life of the mud its percentage solids increases continuously, caused 
by the retention of the very finely pulverized bit cuttings which cannot 
settle out. Figure 2 shows that the mud viscosity increases rapidly in 
this range and that by the time the mud solids are increased by 5%, it 
is too thick or viscous to perform its functions properly. If the mud 
is thinned back with water, the nercentage colloids is reduced and 
the mud is still unsatisfactory. There remains nothing to do except 
discard the mud in the entire system and replace it with a fresh batch. 
Now consider the behavior of the AQUAGEL treated muds. They 
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derive their required viscosity not from 
the presence of a high percentage of 
inert solids, but from the concentration 
of active colloids present. Tjiese drill¬ 
ing muds can be prepared to Contain as 
low as 4.25% total solids; they too 
must be discarded when theif percent¬ 
age solids eventually builds up to from 
40% to 55% total solids butj the time 
required for them to reach |this ulti¬ 
mate amount of solids will b^c from 7 


to 10 times as long as with 
nary muds. Because the AO 
treated muds have a lower in 


the ordi- 
UAGEL 
itial con¬ 


centration of solids, the effect of ac¬ 
cumulated pulverized bit cuttings is de¬ 
ferred for a much greater time and 
their useful life is from 7 to 10 times 
as long as ordinary muds. 

The lubricating action of AQUA- 
GEL treated muds reduces power 
costs. In one case in Kettleman Hills, 
the addition of 20 sacks in a 3500 foot 
electrically drilled hole so reduced the 
friction and thus increased the speed of 
rotation of the drill pipe that the 
driller thought a twist-off had oc¬ 
curred. He came all the way out of 
the hole only to find that everything 
was in perfect order and upon resump- 
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Well at Kettlemhn Hills, 
Calif,, showing reserve Aqua 
gel stock and mixer. 
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tion of drilling, he found that only 50^. of the former power re¬ 
quirements were necessary to maintain the same speed of rotation. 
Stuck drill pipe and casing is also prevented by the lubricating 
action of AQUAGEL. During the Santa Fe Springs campaign 
one company which treats all its mud with AQUAGEL landed over 
300 strings of casing, from 4000 to 7000 feet long, without sticking 
a single string. The value of the time lost during one stuck casing 
job will pay for enough AQUAGEL for several wells. 

The reduction of costs which are the most apparent are those of 
slush pump maintainance. A survey of wells on one lease showed 
that the saving in pump parts alone was more than sufficient to buy 
all the AQUAGEL used—and this on wells where AQUAGEL 
was used daily in small quantities from the grass roots down. Prior 
to the use of AQUAGEL for treating the muds on this lease, it was 
necessary to replace liners, collars and pistons on the average of once 
each 7 days. After the practice of conditioning their muds with 
AQUAGEL was adopted, pump part replacements occurred once 
each 21 to 30 days. The cost cf cast iron liners with collars at this 
location was $23.00 each and the pistons cost $12.00 each, so the 
monthly cost for parts alone was $280.00. The monthly cost when 
the replacements occurred at 21 day intervals was $93.00, or a reduc¬ 
tion due to parts alone of $187.00 per month. This amount was 
greater than the cost of AQUAGEL delivered to each well. 

AQUAGEL prevents caving by consolidating and plasticizing loose 
formations which might slough off into the hole. This is not a 
theoretical possibility, it is an actual proved fact, proved in hundreds 
of cases where the use of small quantities actually has stopped— 
within a few hours—caving difficulties which practically had pre¬ 
vented making any hole. Cavings settling to the bottom of the hole 
are responsible for many twist-offs and subsequent fishing jobs. Since 
a fishing job may cost thousands of dollars in a deep hole, it readily 
can be seen that the prevention of only one fishing job will pay for 
enough AQUAGEL to treat the mud in from ten to fifty wells. 
The saving is even more pronounced if it is borne in mind that each 
day’s time lost in fishing is equivalent to a day’s time lost on produc¬ 
tion. In these days of 5000 barrel wells, 10 days lost time means 
50,000 barrels of oil lost and at $1.50 per barrel, the loss amounts to 
$75,000.00. This would cover the cost of AQUAGEL for at least 
100 wells. 
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FIGURE 3 

Sketch of Wooden Box Type Mixer and piping. AQUAGEL 
is poured into mixer a sack at a time and mud discharging 
thru the two one-inch pipes provides sufficient agitation for 
thorough mixing. AQUAGEL fluid discharges into mud ditth 
over which mixer is mounted. 

APPARATUS AND PROCEDURE FOR 
MIXING AQUAGEL WITH DRILLING MUD 

Due to the physical properties of AQUAGEL, it is important that 
it be thoroughly mixed with the mud (or water) in such a manner 
that each particle of AQUAGEL is wetted and so that the resulting 
mixture contains no lumps. Since AQL'AGEL, when wetted, forms 
a seal against penetration of water, it can readily be understood that 
if a sack of AQUAGEL is simply dumped into the mud without 
mixing, the AQUAGEL will form balls of material which will be 
wet on the outside and remain dry on the inside. The problem of 
mixing, therefore, is simply one of insuring an absence of large lumps 
of AQUAGEL in the treated mud discharged from the mixer, and 
this can be done in the field in a number of different ways. Figure 3 
illustrates a box type mixer which can readily be made at the rig. 

Figures 4 and 5 illustrate pipe and drum type mixers constructed in 
the held from available material. 
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Figure 6 is a diagram showing the construction of this type of mixer. 
Some of our distributors carry these mixers in stock and sell them at 
cost to users of AQUAGEL. Figure 1 illustrates a jet type cement 
mixer available in most oil fields and used by a number of companies 
for mixing AQUAGEL. 

With all of these mixers, the AQUAGEL is added to the mixer in 
the proper quantities—a little at a time—and the mixing action is 
provided by a one-inch stream of mud (or water) under pressure 
from the slush pump. The finished mud is discharged into the ditch 
or suction pit for return to the well. 

If mixer is not at hand, or cannot be obtained conveniently, satisfac¬ 
tory results can be obtained by mixing the wate* and AQUAGEL 
at the head of the ditch, stirring it thoroughly with a hoe, rake or 
similar implement. This should be done carefully in order to insure 
absence of lumps and the formation of a smooth, uniformly consistent 
mud. As drilling progresses AQUAGEL and water should be added 
from time to time to keep the properties of the mud uniform. When 
these additions are made, care should be taken to add the AQUA¬ 
GEL evenly to ALL the mud, and net to add it only to a part of it; 
otherwise some of the mud will be too thick and the best results 
cannot be expected. 

It must be borne in mind that AQUAGEL combines with water 
rather slowly and that the mixture will be more viscous three or 
four hours after mixing than it is just after being mixed. 

METHODS OF USING AQUAGEL 

These are four general ways in which AQUAGEL is used by drill¬ 
ing concerns: 

1. An all Aqu AG'Ei.-water mixture is used as a drilling mud. 

2. Aquagel and any non-gritty earth close to the well are mixed 
with water for the drilling mud. 

3. Small quantities of Aquagel are added daily to the mud system 
from the start to the completion of ike well in order to keep the 
mud in the best possible condition for performing its work. 

4. Aquagel and water are added to the mud only when trouble 
such as stuck pipe, caving , lost circulation, etc., is encountered or 
anticipated. 






FIGURE 4 

Pipe Mixer. Mud under pressure from Slush Pump enters 
through 2" line at left. AQUAGEL is dumped slowly inio 
the top of mixer. AQUAGEL-treated mud discharges 
through 3" line into wooden ditch for return to well. 

I 

The third method listed above, that of daily addition of smill quan¬ 
tities of AQUAGEL is the method in use by the majority of com¬ 
panies although a combination of the first and second methods, or that 
of using straight AQUAGEL-water mixtures together wjth local 
earth, is increasing in popularity daily because it is particularly advan¬ 
tageous and economical at wells which are located some distance from 
a suitable mud supply. 


METHOD OF USING 

STRAIGHT AQUAGEL-WATER MIXTURE 

as a Drilling Mud 

Referring to Figure 2, it will be noted that an AQL T AGElL-water 
mixture containing 4.25% of AQUAGEL by weight has a viscosity 
(or consistency) equal to the recommended requirements for a good 
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drilling mud. The AQUAGEL-fluid has a weight of 64.5 pounds 
per cubic foot, 8.6 pounds per gallon, and has been found to make an 
ideal drilling mud in a large number of wells. Where additional 
weight is required to combat high gas and/or water pressure, the 
weight can best be increased by adding the necessary quantity of 
“Baroid,” or an inert, non-abrasive earth. Such an AQUAGEL- 
water fluid will perform all the functions of a drilling mud much 
better than will ordinary mud and in addition will last 5 to 10 times 
as long as the best drilling muds now in use. 

An AQUAGEL-water mixture may be prepared by means of a tank, 
pump and mixer connected substantially as shown in the diagram. 
Figure 7. 

If it is desired to prepare 100 barrels of AQb AGEL-water fluid 
containing 4.25% of AQUAGEL by weight, the finished fluid will 
weigh 64.5 lbs. per cu. ft. as shown- by the curve. Figure 2. One 
42 gallon barrel has a volume of 5.6 cu. ft.; 100 barrels therefore 
would have a volume of 560 cu. ft., and at 64.5 per cu. ft. the finished 
fluid would weigh 36.120 lbs. As 4.25% of this, or 1535 lbs., will be 
AQUAGEL, it will be necessary to have this amount on hand. By 
subtracting 1535 lbs. from 36,120 lbs. we find that 35.585 lbs. of 
water will be used and since water weighs 62.3 lbs. per cu. ft., we 
will need 555 cu. ft. or 98.8 barrels, which could be run into the 
tank. Now, if the pump will handle 100 barrels per hour, it will 
take one hour to prepare the mixture. To make a uniform fluid each 
barrel, or cubic, foot, of the finished fluid should contain the same 
quantity of AQUAGEL. therefore the AQUAGEL should be added 
at such a rate tfhat the entire 1535 lbs. will have been added just 
when all of the water has passed through the mixer. At this rate 
AQUAGEL should be added to the mixer at the rate of 1535 di¬ 
vided by 60 or 25.6 lbs. per minute, or approximately one sack of 
AQUAGEL every 4 minutes. The mixed fluid can be returned 
either to the tank or delivered directly to the ditch. 

If it is returned to the tank, it can be returned through the mixer, 
and AQUAGEL added until its consistency is satisfactory. It must 
be borne in mind that Aquagel combines with water rather slowly 
and that the mixture will be more viscous three or four hours after 
mixina than it is just after being mixed. 



228 



Aquagel 


THE TROUBLE-PROOF COLLOIDAL DRILLING MUD 


FIGURF F 

fed into mixer with wooden paddle. 

METHOD OF USING 
Aquagel and Non-Gritty Earth Mixture 

as a Drilling Mud 

Under drilling conditions where the operator desires a little heavier 
mud than that afforded by the previously described method, the addi¬ 
tional weight may be obtained by adding any non-abrasive earth such 
as silt or clay to the mud system. 

Field and laboratory tests have shown that 125 barrels of 70 lb. per 
cu. ft. or 9.4 lb. per gallon mud can be prepared from 4 tons inert 
earth, which can be dug from around the rig. and 1 ton AQUAGEL. 
The mud thus prepared will have better colloidal properties ^han any 
naturally occurring mud thus far examined. The only add^d labor 
involved over the present methods of preparing muds is to mix the 
one ton of AQUAGEL into the 4 tons of earth in the dhy state; 
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this will involve one extra shoveling of the material. The final mix¬ 
ing with water is done in the same fashion as with ordinary mud, 
the only exception being that considerably more water is used, result¬ 
ing in a larger volume of finished mud. 

METHOD OF USING AQUAGEL 
;to Condition Rotary Mud 

When an operator desires to improve his mud or to restore the col¬ 
loidal properties to a mud which has become worn-out, he can do 
this by adding small quantities of AQUAGEL daily or every few 
days, from the time the well is spudded in until it is completed. 

If the well has been drilling with say ordinary 70 lb. per cu. ft.. 
9.4 lb. per gallon, mud and it is desired to condition it with AQUA- 
GEL, the mud should first be thinned hack with water at the head 
of the ditch to about 65lbs per cu. ft., or 8.75 lbs. per gallon or 
until its viscosity or consistency is lower than that ordinarily used for 
drilling. This will allow all sand and foreign matter to settle out in 
the ditch. Then AQUAGEL should be added to this thin f-uid just 
prior to its discharge into the suction pit (for return into the hole). 

The amount to be added will vary from 1 c r to 4% of AQI AGFL 
by weight, depending upon the original mud and its present condi¬ 
tion. The AQUAGEL is added through any type of mixer which 
can he procured readily and which insures a thorough mixture of 
smooth consistency. Part of the mud from the discharge of one of 
the slush pumps is pumped through the pipe leading to the mixer 
(water can be (used if desired) and the AQUAGEL added in the 
mixer is mixed thoroughly with this mud and returned to the suc¬ 
tion pit from the discharge of the mixer. It is important that each 
particle of Aquagel be thoroughly n etted and that the mixture dis¬ 
charging into the pit contains no lumps and is uniformly and evenly 
mixed. 

Let us assume that we want to add 2% of AQUAGEL to the mud 
in a certain well for the first time. First, compute the volume of 
mud in the hole (neglecting thickness of drill pipe) then add volume 
of mud in the ditch and nit. This will give the number of cubic 
feet of mud in the system. Suppose tin’s amounts to 3000 cu. ft. Now 
let us assume we will thin the present mud with water and wish 
to end up with a finished mud weighing approximately 68 lbs. per cu. 
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14-inch casing and below that there is 2000 feet of open hcJle which 
has been made with a 13-inch bit. The volume within the casing 
is 700 times 1.0355 or 724.85 cu. ft. For calculating the volume 
of the open hole, take the volume of the casing the next sine larger 
than the bit or 1 3p2 inches. The volume of the open hoi; is then 
2000 times .9712 or 1942.4 cubic feet. The total volume of the 
hole is then 1942 cu. ft. plus 725 cu. ft. or 2667 cu. ft. The total 
drilling mud in the circulating system is 2667 cu. ft. plusj the cal¬ 
culated amount in the ditch and suction pit. 

If it is desired to add AQUAGEL to the mud at a definite weight 
percentage basis, say 2%, the above calculation for total mucjl volume 
is first made and is then converted into pounds by multiplying the 
total volume of mud by its height- per cu. ft. The wjeight of 
AQUAGEL to add to the mud is 2% of the calculated tot? 1 weight 
of mud. 

i 

It must be borne in mind that the AQUAGEL must be adlded uni¬ 
formly to the mud, so the desired weight of AQUAGEL should be 
added at a rate such that it will just be used up during the time 
necessary for one round trip of the drilling mud through tie entire 
system. 

TABLE OF MEASURES AND CONVERSION FACTORS 

Area of Circle=(' radius) 2 x3.14 

Volume of Cylinder— area of base x length . 

Specific Gravity =Z4’e/^/// contained in a unit volume divided by 
Height of water occupying same volume. 


Pounds per gallon water. — 8.33 

Pounds per cubic foot water. = 62.3 

Pounds per barrel water (42 gals.).... = 350. 

Gallons per cubic foot . — 7.48 

Gallons per barrel . = 42. 

Cubic feet per barrel (42 gals.). = 5.62 


Hydrostatic pressure of a column of water in 
pounds per sq. in .—height of column in feet 
x 0.434 

Hydrostatic pressure of a column of drilling fluid 
in pounds per sq. in. — height of column in feet 
X 0.434 X specific gravity of fluid. 
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TABLE OF SPECIFIC GRAVITY AND WEIGHT 

EQUIVALENTS 


Specific 

Gravity 

Pounds Per 
Cu. Ft. 

Pounds Per 
Gallon 

Specific 

Gravity 

Pounds Per 
Cu. Ft. 

Pounds Per ! 
Gallon 

1.00 

62.3 

8.33 

1.50 

93.6 

12.52 j 

1.05 

65.5 

8.75 

1.55 

96.6 

12.93 

1.10 

68.6 

9.18 

1.60 

99.7 

13.34 

1.15 

71.8 

9.60 

1.65 

102.9 

13.76 

1.20 

74.9 

10 00 

1.70 

106.0 

14.18 

1.25 

78.0 

10.43 

1.75 

109.2 

14.59 

_ - -i 

1.30 

81.2 

10.84 

1.80 

112.3 

15.01 

1.35 

84.3 

11.26 

1.85 

115.4 

15.42 i 

1.40 

87.4 

11.68 

1.90 

118.5 

15.84 

1 .45 

90 5 

12.10 

1.95 

121.6 

16.26 

1 ! 


2.00 1 124.7 | 16.67 


TABLE SHOWING THE QUANTITY OF AQUAGEL TO BE USED 
TO CONDITION OR PREPARE DRILLING MUDS 


From the list below determine which mud best suits the particular condition 
in your well. Compute the approximate volume of mud needed in your 
circulating system by adding together the volume of the hole and the ditch 
or sump. If the mud in the entire sump is not in use, consider only that part 
of the mud which would normally be in motion through* the sump as part 
of the circulating system. Under the column representing the mud indicated 
for your condition, opposite the volume of vour circulating system, you will 
find the number of sacks of Aquagel to use. For example, if the capacity of 
your circulating system is approximately 401 bbls. and you wish to make up 
No. 5 mud, you will need approximately 63 sacks of Aquagel or slightly 
over three tons. , After the original mud is in use, a few sacks should be 
added daily to replace the Aquagel lost in forming the seal on the wall of 
the new hole made. As formations differ, these recommendations can only 
be made approximate. 

1. For Rotary Drilling—Aquagel to be added to your present drilling mud 
provided it weighs 72 lb./cu. ft.. (9.6 lbsygal.j or over, to increase con¬ 
centration of gel-forming colloids for ordinary drilling in order to pre¬ 
vent caving; wall up the hole; prevent loss of drilling fluid; to prevent 
“mudding off’ 4 of producing sand, etc. 

For Rotary Drilling—Same as above, except for cases in which your 
mud weighs iess than 72 lbs./cu. ft.. Figures actually computed for 68 
Ibs.'cu. ft. (9.1 Ibs./gal.) mud. 
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3. Aquagel-water drilling mud for routine drilling. 

4. Aquagel-Water drilling mud to overcome average troublesome caving 
condition. 

5. Aquagel-water drilling mud to overcome very bad caving or heaving 
condition. 

6. Aquagel-water drilling mud to stop loss of circulation iqto extremely 
porous formations—ordinary incomplete loss of circulation. 

7. Aquagel-water drilling fluid to stop bad or complete loss ojf circulation. 
Add cottonseed hulls or sawdust to mud if convenient. 

S. Aquagel-water drilling mud to be used in cable tool drilling before 
running casing. Fill hole with fluid and run casing. Enables all casing 
to be pulled easily upon completion of well. 


9. 


Aquagel-water drilling mud for routine cable tool drilling 
tings in suspension, prevent caving and loss of drilling fluid, 
quantity of water in hole, and introduce required quantity of 
in paper bag tied to bottom of bit. 


to keep cut- 
Put regular 
dry Aquagel 


1 -1 

NUMBER OF SACKS OF AQUAGEL TO BE USI 

:d 

Volu 

Circulatir 

me of 
»g System 

j 

No. 

1 

No. 

2 

No. 

3 

j_ 

No. 

4 

No. 

5 

No. 

6 

No. 

7 

9 

No. 

8 

1 

No. 

9 

Cu. Ft. 

Barrels 

250 

45 

3 

i 

4 

5 

6 

m 

i 

7 

8 

6 

Use 10 lbs. Aquagel per barrel water dumped in hole. 

500 

89 

6 

8 

10 

12 

14 

14 

16 

12 

750 

134 

9 

12 

15 

18 

21 

21 

24 

18 

1000 

178 

12 

16 

20 

24 

28 

28 

. . 

32 

24 

1250 

223 

15 

20 

25 

30 

35 

35 

'40 

30 

1500 

268 

18 

24 

30 

36 

42 

42 

48 

36 

1750 

312 

21 

28 

35 

42 

49 

49 

56 

42 

2000 

357 

24 

32 

40 

48 

56 

56 

64 

48 

2250 

401 

27 

36 

45 

54 

63 

63 

72 

54 

2500 

446 

30 

40 

50 

60 j 

70 

70 

80 

60 

1 

2750 

491 

33 

44 

55 

66 | 

77 

77 

88 

66 

3000 

535 

36 

48 

60 

72 

84 

84 

96 

72 

3250 

i 

530 

39 

52 

65 

78 

91 

91 

104 

78 

3500 

625 

42 

56 

70 1 84 1 

98 

98 ! 

112 

84 

±= 
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View of Los Angeles, Calif., plant and warehouse, from which shipments 
of Aquagel are made to west coast points. 


SERVICE AND TECHNICAL 
INFORMATION 

As a result of two years of constant research and widely varied field 
experiences in connection with the use of AQUAGEL in drilling 
mud in every oil field in the world, we have amassed a large volume 
of data on the proper testing and control of drilling muds. It is im¬ 
possible to present all this data in a Bulletin of this size but we 
will be pleased to furnish you with any of this data or to assist you— 
without any obligation on your part—with any of your mud prob¬ 
lems, either in the laboratory or in the field, if you#will call or write 
us or any of our distributors. 


Distributed by 

BAROID SALES COMPANY 

837 Jackson St., Los Angeles, Calif., U. S. A. 
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To all whom it may concern: 

Be it known that I. Ronald Van Auken 
Mills, a citizen of the United States, resid¬ 
ing at Sandy Spring. Montgomery County. 

5 Maryland, have invented certain new and 
useful Improvements in Processes of Ex¬ 
cluding Water from Oil and Gas Wells, of 
which the following is a specification. 

It is a matter of common knowledge that 
10 many oil and gas wells or even entire oil 
and gas Helds sutler progressive decrease in 
yield and are finally abandoned (though the 
oil and gas recoverable by proper methods 
are by no means exhausted) because of the 
15 detrimental effects of waters, brines or other 
aqueous solutions infiltrating into wells or 
encroaching upon the productive portions of 
oil and gas bearing rocks from surrounding 
portions of the same or a nearby stratum. 

20 It is also commonly known that metal 
casings used in oil and gas wells to prevent 
caving and to exclude water from oil and 
gas sands are attacked by oil and gas field 
waters causing serious corrosion and leak- 
25 age. and spoiling the casing for further use. 
Interior tubings and other deep well equip¬ 
ment are similarly injured. 

It is also well known that in certain fields 
the oil and gas bearing strata are loose un- 
30 consolidated sands which cave during drill¬ 
ing operations, and pass into wells and well 
tubings, causing trouble in drilling and in¬ 
jury to well equipment, and necessitate the 
unprofitable handling of large quantities 
35 of sand. 

My invention relates to the correction and 
prevention of these evils anil consists pri¬ 
marily of a new and improved process for 
cementing and plugging wells, lithifving un- 
40 consolidated sands, or other rock forming 
materials, filling and sealing the interstices 
of porous sands or rocks more particularly 
those of water, oil or gas bearing strata, 
for the exclusion of injurious waters or 
45 solutions from wells and from contact with 
metal well casings, tubings or pipes. My 
invention furthermore relates to the chang¬ 
ing of the chemical qualities of such in¬ 


jurious solutions as do leak into wells or 
other rock cavities so that the corrosive ac- 50 
tion of said solutions upon metallic casings, 
tubings and pipes shall be diminished or 
prevented. 

In brief this new process consists in in¬ 
troducing into wells, porous sands, or other 55 
porous rocks or rock- forming materials, one 
or more soluble chemical reagents, either as 
solids; liquids, ga^es or muds, dry or in aqu¬ 
eous or other solutions, free or in containers: 
and under any necessary pressure that is 60 
practical, so that the said reagent or re¬ 
agents come in contact with and react chemi¬ 
cally with each other, with the wall rock ma¬ 
terials of the wells, or with the dissolved 
constituents of natural waters or other so- 65 
lutions in the wells and interstices of porous 
rocks in such manner as to cause chemical 
and physical precipitation in the wells and 
rock interstices. By this means it is pos¬ 
sible and practicable to consolidate loose 70 
sands, to render certain portions of a porous 
stratum practically or relatively imperme¬ 
able to water, oil or gas. to exclude injurious 
waters, brines or other solutions from con¬ 
tact with metal casing- and tubings, and to 75 
effectively plug and cement off water from 
deep wells. The process further consists of 
introducing and retaining in a well or other 
rock cavity an excess of said reagent or re¬ 
agents in such manner as to react chemically 80 
with and diminish or prevent the corrosive 
action of waters, brines or other solutions 
upon metallic well casings, tubings, or pipes. 

This new process has several advantages 
over the common use of Portland cement. 85 
hydraulic lime, or ordinary clay, shale or 
rock mud for these purposes, in that the 
liquid' reagents and solutions used in my 
process more readily penetrate and permeate 
the porous rock before precipitation with the 90 
resultant sealing of the rock interstices takes 
place. Furthermore, while the setting of 
Portland cement and the retention of its 
firm impermeable character after setting are 
interfered with or destroyed by certain types 95 
of oil and gas field waters, brines or other 
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aqueous solutions, in my process the reagents 
introduced into the wells are selected with 
special reference to the qualities of the solu¬ 
tions to l>e sealed otf. so that in general these 
5 solutions will assist rather than retard cem¬ 
entation. Furthermore, where so desired, 
the qualities of a water, brine or other solu¬ 
tion in a well or stratum can be changed to 
suit and assist my process by introducing 
10 the proper kinds ami amounts of one or more 
chemical reagents into the well or wells being 
treated. 

My process is also preferable to those in¬ 
volving the use of Portland cement and hy- 
15 draulic lime, in that where desired, the ce¬ 
ments formed and applied in my process are 
practically insoluble in most acids, and per¬ 
mit the acid treatment of wells without in¬ 
jury to the cements, which would be impossi- 
20 hie: with cements and limes now commonly 
used. 

While having certain advantages over the 
mud-laden fluid process already mentioned, 
my process can be used in conjunction with 
25 the,mud-laden fluid process and thereby con¬ 
stitutes a distinct improvement over that 
process. Ordinarv clav shale, or rock mud 
can be suspended in a specially prepared 
chemical solution whose dissolved const i- 
30 ruent> will \>e precipitated in the wells and 
interstices of the rocks under treatment, 
thereby assisting the mud in its diplacement 
and exclusion of fluids. Furthermore, a 
chemical reagent (such, for example, as cal- 
33 cium sulphate, calcium carbonate, or magne¬ 
sium carbonate) may he used a? a mud-foim- 
ing constituent and will gradually enter so¬ 
lution and react slowly with the other re¬ 
agents (such, for instance, a- sodium sili- 
40 cate) introduced into the wells and roeks. to 
form chemical precipitates, such, for in- 
stance. a> calcium or magnesium silicates. 

Regulation of the rapidity of reaction and 
precipitation and of the qualities of the pre- 
cipitates. to suit specific conditions being 
treated, through varying ihe kind and rela¬ 
tive proportions of reagents and solutions, 
and the temperatures and pressures at which 
they are used, is an important part of m\ 
30 process. i 

Ihe precipitates formed and applied in 
thb process may be hard or soft, crystalline, 
flocculent. gelatinous, or colloidal, and finely 
divided or coarse, dependent upon phvsioo- 
^3 chemical conditions, the reagents used, and 
the Conditions under treatment. 

In plugging or cementing a well or other 
cavity, loose sand or other fine or coarse 
rock forming • material may be introduced 
30 into such cavity together with chemical re¬ 
agents. 

r<> illustrate more fully niy invention a 
few simple examples are presented to show 
some of the reagents that are introduced 


into wells and porous rocks and the cement- 65 
ing precipitates that are formed: 


u* 


(Commercial sodium >ili-| 

• caie or water glass in — 
l aqueous solution J 


Aqueous solution of cal-' 
cium chloride which is 
a natural constituent of 
many oil and gas field 
brines 


vields 


(Calcium silicate precipi-\_ (Aqueous solution of so-^ 


\ tate 


j \ diurn chloride 


/ 


(Commercial sodium sili-| 

• cate or water glass in •— 


l aqueous solution 


) 


Aqueous solution of mag¬ 
nesium chloride which 
is a natural constitu¬ 
ent of many oil and gas 
field brines * 


iMaenesium silicate pre-\_ (Aqueous solution of sod 
\ cipitate ) • \ dium chloride / 


•3) 


(Commercial sodium sili- 
• cate or 
l aqueous 


_ (Aqueous solution of sod 
\ dium chloride / 


4 


(Aqueous solution of cal- 
|Aqueous solution of sO-| I cium chloride, intro- 
i dium carbonate or sodi-.-- 
[ um bicarbonate j 


duced or as a natural 
constituent of oil and 
eas field brine or both 


(Calcium carbonate pre-\ |Aqueous solution of sod 
\ cipuate 1 \ diurn chloride / 


O I 


I Aqueous solution of sodi-1 
\ um sulphate j 


Aqueous solution of bari¬ 
um chloride introduced 
or as a natural constit¬ 
uent of oil and gas field 
brines or both 


(Barium sulphate precipi-\_ (Aqueous solution of sod 
\ tate J \ dium chloride / 


Calcium sulphate in finely 
divided particles in sus¬ 
pension in water or mud 
and sparingly m solu¬ 
tion m water 


(Calcium silicate i (Calcium 
\ precipitate / \ residue 


O’ 


Finely divided particles of 
calcium oxide in suspen¬ 
sion in water or mud and 


calcium hydroxide in so¬ 
lution in water 


H'alciuln silicate ”[l 


s - - : —ter soluble sodium and!- 

1 ’ ( calcium compounds ] 


70 


(yields 


.K“‘ 

Silica precipitate 


80 


yields 


85 


yields 


90 


(Aqueous solution of co-| 

-- mercial sodium silicace(yields 
l or water glass ] 


95 


,, 1 ^^, (Aqueous solution 
sulpham I sul . 

* l pnate 


_ i Aqueous solutionof com-1 ,j,. 
\ meraal sodium silicate/- 1U ' 


100 


There are a great manv other commercial 
reagent?- which can be thus mixed to yield 
precipitates to cement and plug wells and 
interstices in porous rocks. My process is 
therefore by no means conflned to the use of 
those reagents named herein. 

I claim as my invention: 

1. A process of the character described 
which consist- in introducing into a well or 
other rock cavity rock forming material and 
reagents adapted to react chemically with 
the dissolved constituents of natural rock 
solutions to form a precipitate adapted to 
render said rock forming material substan¬ 
tially impervious. 

2 . A process of the character described 
which consists in introducing into a well or 
other rock cavity rock forming materials 
adapted to react chemically with the dis¬ 
solved constituents of the natural rock solu¬ 
tions to form a precipitate adapted to render 
said rock forming materials substantially 
impervious. 
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S. A process of the character described 
which consists in introducing into a well or 
other rock cavity a reagent adapted to react 
chemically with the natural rock solutions 
5 to diminish their corrosive character, and 
thereby to protect well casings and tubings 
against corrosion. 

4. The process of claim 3 in which the re¬ 
agent is in excess whereby its action will 

10 be continued upon further leakage of natu¬ 
ral rock solutions into the well cavity.' 

5. A process of the character described 
which consists in introducing into a well or 


,706 


other rock cavity a reagent adapted to re¬ 
act chemically with the natural rock solu- 15 
tions to diminish their disintegrating action 
upon Portland cement and hydraulic lime, 
and thereby to protect such cements against 
the disintegrating action of natural rock 
solutions. 20 

0. The process of claim 5 in which the re¬ 
agent is in excess whereby its action will 
be continued upon further leakage of 
natural rock solutions into the well cavity. 

i RONALD VAN AUKEN MILLS. 
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338 Pl'ff'sEx.22. 

Copy. 

October 23, 1934. 


Attention Mr. E. D. Johnson. 

Gentlemen : 

Your letter of October 11th to the Silica Products Com¬ 
pany has been referred to us for answer. 

We are sending you under separate cover six copies of 
our Handbook “Aquagel”, which deals with the applica¬ 
tion in general of Aquagel to drilling mud fluids. 

Aquagel finds considerable favor with those who are 
using it in seismograph, for the reason that one 100 r lb. sack 
of Aquagel can be mixed with 8 barrels of water[ to pre¬ 
pare a fluid of the proper consistency for drilling or for 
mudding off sands. The type of mud wall laid down by 
Aquagel is one which reduces the loss of drilling water into 
the formation to a minimum. Thus, the use of Aqjiagel in 
those projects that are in districts remote from d source 
of supply of either mud or water, reflects quite a! saving 
in both mud costs and water costs. 

Aquagel can also be used in the proportions oil 3 to 6 
pounds per barrel of mud, as an admixture with ordinary 
drilling muds. However, its use directly with water as a 
source of mud reflects the greatest saving. 

Very trulv vours, 

BAROID SALES COMPANY. 
HAROLD H. FARNHAM. 

HHF :BAP. 

C/LA C/S. 


Stanolind Oil & Gas Co., 

504 N. Halagneno St., 

Carlsbad, New Mexico. 


14—6437a 






Extract From a Letter (1928) From An 
Official of a California Oil Company 


OIL WELL AQUAGEL is a combination of 
inert minerals which forms a permanent suspen¬ 
sion with rotary mud. It may be used to produce 
a highly viscous fluid or a gel as shown by the 
above illustration in which the left hand bottle 
contains dry Aquagel powder and the right hand 
bottle the same amount of powder with twenty 
times its weight of water. 


AQUAGEL IS EXTENSIVELY USED IN ALL 
THE PRINCIPAL CALIFORNIA OIL FIELDS 


2-lH 



Faster and Straighter Drilling 
with 

aQUAG^/ 

• PATSWTtO- 

rOR OllWeilS 



manufactured by 


swcamodoctscoi 

KANSAS CITY. MO. 


SCVT.. t 021 


Purposes of Oil Well Aquagel 

Oil Well AQLAGEL is particularly ad¬ 
vantageous in the drilling of oil wjells with 
rotary rigs. AQUAGEL is dry pulverized 
material normally used by thoroughly 
mixing in the ratio of 1 o-l pound for each 
two gallons of fresh water in the mud¬ 
laden fluid. AQUAGEL has been exten¬ 
sively used in drilling fluids for the fol¬ 
lowing purposes or to obtain the fjollow’ing 
results: J 

(1) To restore lost circulation pf mud¬ 

laden fluid. 

(2) To plaster the walls of the hole and 

seal off minor formations 


(3) To suspend weighting njaterials 

such as barytes and hematite. 

(4) To shut off gas. 

(5) To lubricate the slush pump. 

(6) To facilitate landing of casing. 

(7) To prevent caving and maintain an 

open hole. 

(8) To retard corrosive action. 

(9) To carry cuttings from the hole. 

(10) To give faster and straighter drill¬ 

ing. 

(11) To lower temperatures. 









General Methods of Use 

Oil Well AQUAGEL comes commer¬ 
cially in a finely powdered form, 90 per 
cent of which passes a screen having 200 
meshes to the 1 lineal inch. On account of 
this fineness and the readiness with which 
it takes up water, great care must be used 
in mixing; otherwise it will gum or ball, 
with some consequent loss in effective¬ 
ness. 

Various methods of mixing may be 
used. In all cases the material must be 
added to the mud or the water very 
slowly, being incorporated in* small por¬ 
tions. It may be mixed at the surface by 
means of a hopper with not to exceed a 
l^-inch hole through which the Aquagel 
may fall. A jet placed below the hopper 
through which the water or mud may be 
forced under considerable pressure should 
strike and mix the Aquagel as it comes 
from the hopper. The mixture may then 
be conducted through a length of 3-inch 
pipe to the ditch and circulated with the 
mud coming from the hole to the pit and 
thence through the mud hogs into the 
mud columns. 

Aquagel is much more effective if mixed 
with water containing no brine. 

As a general thing the Aquagel should 
be so added that the last of the Aquagel 
is introduced into the mud stream at about 
the time that the mud originally mixed 
has returned to the surface. 

Oil Well Aquagel greatly increases trie 
effectiveness of weighting materials for 
holding back gas and of fibrous materials 
such as bran or cottonseed hulls for seal¬ 
ing fissures. 


Amount of Aquagel to Use 


AQUAGEL and water required under 

average 

conditions in 

connection with 

mud-laden fluid for rotary drilling: 

Size Pipe 

Gallons Water 

Pounds AGUAGEL 

Inches 

Per 100 feet 

Per 100 feet 

2 

16.3 

8 

4 

65.3 

33 

6 

146.9 

73 

8 

261.1 

130 

10 

408.0 

204 

12 

587.5 

298 

14 

799.7 

400 

16 

1044.0 

522 

18 

1322.0 

661 

20 

1632.0 

816 

22 

1975.0 

987 

24 

2350.0 

1175 

28 

3199.0 

1600 

30 

3672.0 

1836 
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Heavy Muds 

Specific Gravity of various weighting 
materials and their mbdladen fluids: 


Hematite 

Galena 

Barytes 

Shale (ordinary 
mud) 


I>ry 

Mai crial 

5.0 


< 1.0 

4j.5 

i 

2L6 


% Water oy 
Volume In Mix 
7S% 60% 

2.0 3.0 


2.6 

1.9 

1.4 


4.2 

3.7 

1.8 


AQUAGEL should be used as the sus¬ 
pending agent in all of the above materials 
in the proportion of abput one pound for 
each two gallons of mud, but to be varied 
somewhat with the conditions to be met. 













AQUAGEL — THE TROUBLE-PROOF COLLOIDAL DRILLING MUD 


this will involve one extra shoveling of the material. The final mix¬ 
ing with water is done in the same fashion as with ordinary mud, 
the only exception being that considerably more water is used, result¬ 
ing in a larger volume of finished mud. 


METHOD OF USING AQUAGEL 
to Condition Rotary Mud 

When an operator desires to improve his mud or to restore the col¬ 
loidal properties to a mud which has become worn-out, he can do 
this by adding >mall quantities of AQLAGEL daily or every few 
days, from the time the well is spudded in until it is completed. 


If the well has been drilling with say ordinary 70 lb. per cu. ft.. 
9.4 lb. per gallon, mud and it is desired to condition it with AQUA- 
GEL/, the mudi should first be thinned hack with water at the head 
of the ditch to about lbs per cu. ft., or 8.75 lbs. per gallon or 

until its viscosity or consistency is lower than that ordinarily used for 
drilling. This will allow all sand and foreign matter to settle out in 
the ditch. Then AQUAGEL should be added to this thin fluid just 
prior to its discharge into the suction pit (for return into the lu.hO. 


The amount to be added will vary from 1 c c to 4% of AQl AGEL 
by weight, depending upon the original mud and its present condi¬ 
tion. The AQUAGEL is added through any type of mixer which 
can he procured readily and which insures a thorough mixture of 
smooth consistency. Part of the mud from the discharge of one of 
the slush pumps is pumped through the pipe leading to the mixer 
(water can he used if desired) and the AQUAGEL added in the 
mixer is mixed thoroughly with this mud and returned to the suc¬ 
tion pit from the discharge of the mixer. 7/ is important that each 
Particle of Aquacel be thoroughly netted and that the mixture dis¬ 
charging into the pit contains no lumps and is uniformly and evenly 
mixed. 


Let us assume that we want to add 2% of AQUAGEL to the mud 
in a certain well for the first time. First, compute the volume of 
mud in the hole (neglecting thickness of drill pipe) then add volume 
of mud in the ditch and pit. This will give the number of cubic 
feet of mud in the system. Suppose this amounts to 3000 cu. ft. Now 
let us assume we will thin the present mud with water and wish 
to end up with a finished mud weighing approximately 68 lbs. per cu. 
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AQUAGEL — THE TROUBlE-PROOF COLLOIDAL DRILLING MUD 



FIGURE 6 


Sketch showing construction of Drum and Pipe Type' Mixer. 

The 45 degree angle at which the mud discharges into the 
Drum imparts a centrifugal motion to the fluid which assures 
a satisfactory mix. 

ft. The total weight of the mud will be 3000 times 58 lbs. or 
204,000. Since 2% by weight will be AQUAGEL, we will need 
4080 lbs. or roughly 2 tons AQUAGEL. Now compute the length 
of time it takes for the mud to make one complete trip! from the 
suction pit to the bottom of the hole and back to the pit again. Sup¬ 
pose this takes \ l /> hours or 90 minutes. Since AQUAGEL has 
to be added evenly over this period to insure a uniform mixture, we 
must add 4080 lbs. divided by 90 minutes or 45.3 lbs. p^r minute, 
or approximately one sack of AQUAGEL must be addjed to the 
mixer every two minutes. 

The computations do not have to be extremely accurate, <js the per¬ 
centage error will be small. 

Once the fluid is conditioned, it should be kept at that consistency 
by thinning with water whenever it gets too thick, ailid adding 
AQUAGEL to restore the original concentration of colloidal matter. 

It must be borne in mind particularly that AQUAGEL is added 
to increase the colloidal properties of the mud and not necessarily 
to increase the viscosity. For ordinary drilling conditions a mud 
should never be thick, but it should contain sufficient colloidal 
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matter to he adhesive nr sticky, for satisfactory performance. Un¬ 
fortunately. to date no quick field test has been developed which will 
enable the man in the field to tell when' h:> drilling mini is satisfac¬ 
tory. However through experience and correlation of observations 
"with laboratory results, one can maintain a mud fairly accurate at 
the desired colloidal concentration by making only a weight test. 
Most drillers agree that for ordinary drilling where there is no high 
pressure gas to combat, a drilling mud weighing 70 to 72.5 ibs. per cu. 
ft. is sufficiently heavy and the chief reason w hy some muds are main¬ 
tained at densities higher than this is because it is necessary to use a 
larger quantify of dry mud to get the desired colloidal properties. Tf 
the driller weighs the mud every shift and thins ir back to 70 lbs. pci 
cu. rt. whenever ;necessary and then adds AQl AGEL in sufficient 
quantities to giv e file mud the adhesive properties which he desires, rile 
drilling mud always will have sufficient colloids to perform all the 
functions properly and in addition is n< r nearly so likely to cause 
trouble in tile form *f stuck drib pipe. 

Referring :•> Figure 2. it is possible in the laboratory to get a good 
idea of comparative percentages of active colloidal matter in different 
drilling muds b\ plotting curves similar to tho e shown. Curve F 
in Figure 2 is tor inert solids and water—representing no colloidal 
matter, while the AQI AGKL-water curve represents practically all 
colloidal matter. Percentage active c< lloidal matter of other fluids 
can be determined roughly by the position taken between those two 
b\ the mud being tested. Only viscosimeters which operate at a 
relatively high rate «>f shear should be used in these tests and all 
tests must be run at appioximately the same rate of speed, otherwise 
results will not be accurate. The orifice type of viscosimeter is 
wholly unndapted to this type of work, for the variable rates of 
shear occurring therein give inconsistent results. 


METHOD OF USING AQUAGEL 
To Overcome Temporary Drilling Difficulties 

If AQUAGEL is not being used regularly and or it is desired to 
use it to overcome trouble which has been encountered, or which is 
anticipated, the methods of use are similar to those previously 
described. 

The quantity to be used will depend upon the nature and extent of 
tb* trouble. To overcome minor losses of circulation. 2% to 5% °- 
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FIGURE 7 

Diagram showing method of making up Aquagel-water Drilling Mud. 

AQUAGEL added to the mud will be found satisfactory. To over¬ 
come bad losses of circulation, thin the mud back and add 5% to 
10% of AQUAGEL, making: the mud as thick or viscous as can be 
handled by the pumps. After being satisfied that sufficient mud has 
been pumped in place in the formation or crevice, shut the pumps 
down for 4 or 5 hours to give the mud time to set up intp a gel. 
If returns cannot be obtained by this method, use straight ^QUA- 
GEL-water mixtures as described containing about lp% of 
AQUAGEL by weight. In extreme cases, where large crevices are 
drilled into, it may be necessary to add cottonseed hulls, sawdust, 
chopped rope, peat moss or similar materials mixed with AQUAGEL 
to stop the loss and plug up the cavity. AQUAGEL will increase 
the possibility of stopping the loss with any of these materials ten¬ 
fold, and will always be more economical than any other hicthod. 
Always shut the pumps down for 4 or 5 hours to allow the gel to 
set up if it possibly can be done. Never have wc failed to stop a loss 
of circulation with AQUAGEL. 

After circulation is regained the AQUAGEL treated muc^ should 
be thinned back to proper consistency with water. 

The amount of AQUAGEL to add for preventing caving varies 
from a few sacks to a few tons, depending upon the depth of hole 
and other conditions. Ordinarily 2% to 4% AQUAGEL has been 
sufficient to stop caving completely by the time the mud has made one 
round trip. 

For insuring the landing of long strings of casing 2% to 4% of 
AQUAGEL added to the mud will be found satisfactory. 


31 


AQUAGEL— THE TROUBLE-PROOF COLLOIDAL DRILLING MUD 


In all cases berorc adding AQUAGEL, thin the mud in use con¬ 
siderably with water at the head of the ditch and add AQUAGEL— 
thoroughly mixed—at the foot of the ditch. 

MUD RECLAIMING PLANTS 

I here arc two general types of mud reclaiming plants now coming 
into general use which greatly reduce the overall expenditures for 
drilling mud. 

I he vibrating screen type is the least costly per installation and is 
set up at the individual well. These screens, which are about three 
feet wide and six feet long, are set up at an angle of about 30 degrees 
and vibrate approximately 1800 times per minute by means of an 
unbalanced pulley driven by steam or electricity. The screen is placed 
in rhe mud system so that as the mud emerges from under the derrick 
floor, it flows over the screen. The rapidity of vibration causes all 
the mud to flow'through the screen, while particles larger than the 
mesh of the screen, usually 40 to 60 mesh, .are retained and fall from 
the end. 

At central mud mixing plants more elaborate devices are used. In 
one field, where; the central plant prepares the drilling mud for 
about 30 drilling wells, the worn out mud is reclaimed through a 
Dorr Classifier. In this system the sand-laden mud is collected from 
the several wells and diluted with water in the classifier until the 
viscositv is low enough to permit a gravitational separation of sand. 
These • separated particles are raked out automatically and the diluted 
mucl free from sand is delivered to a large settling basin. After sev¬ 
eral days standing the mud becomes settled on the bottom of the 
basin at about the consistency required for drilling fluid and it is 
returned to the grilling wells. The free water which rises to the 
top of the basin is recycled and used to dilute the incoming sand¬ 
laden mud. 

In both of these systems there is a gradual loss of colloidal matter, 
as evidenced by the decreasing adhesiveness of the reclaimed drilling 
mud. I he addition ot 2% to 3% by weight of AQUAGEL, after 
the sand separation has been made, restores the lost properties to the 
reclaimed mud and causes it to perform its functions in a more 
efficient manner than the original drilling mud. 
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FIGURE 8 


Diagram showing method of adding Aquagel to Drilling Mud. 

USE OF AQUAGEL 

IN CABLE TOOL DRILLING 

! 

AQUAGEL may likewise be used to prevent drilling difficulties in 
cable tool holes. A small amount, say approximately 3%, of jAQUA- 
GEL by weight may be added to the drilling water carried in the 
hole. The AQUAGEL will suspend all of the cuttings in the water 
and will prevent them from settling down around the bit. 'I^his will 
materially speed drilling as well as eliminate considerable dinger of 
sticking the bit. Agitation of the AQUAGEL-water fiui4 in the 
hole by the bit will cause a film to be deposited upon the wall of the 
hole which will prevent loss of the water and will likewise plasticize 
any loose or unconsolidated formations and prevent them fr|om cav¬ 
ing. This will likewise considerably reduce the danger of Sticking 
the bit. | 

i 

The suspension of the cuttings and their removal from the j bottom 
of the hole will enable the cuttings to be more completely removed 
when the bailer is run in. This will also facilitate landing of casing. 
AQUAGEL-water fluid containing higher percentages of AQUA 

* 

i 
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FIGURE 9 

Hand mixer for mixing Aquagel in bailer. 


GEL may also be used in cable tool holes to seal off any crevices or 
fissures encountered which prevent retaining the water in the hole. 
The use of AQUAGEL-water fluid will prevent rusting of the 
cable where it is ordinarily in contact with the water inasmuch 
as the-AQUAGEL will prevent the water attacking the steel in 
*he cable. 

The AQUAGEL-water mixture should be prepared as follows: 
Suppose you wish to make up a fluid consisting of five barrels of 
water and 3% of Aquagel by weight. A barrel of water (42 gals.) 
weighs 350 poupds. 5 X 350 lbs. is 1750 lbs. 3% of 1750 lbs. is 
52.5 lbs. or approximate!Iy one-half sack of Aquagel. Dump 3 barrels 
of the water into the bailer, then add the half-sack of Aquagel, then 
the balance of the water. Mix this thoroughly in the bailer by means 
of a device similar to that shown in Figure 9. When completely 
mixed, bailer is run to bottom and dumped. 


GUARANTEE 

AQUAGEL is a scientifically developed mineral compound pioneered 
and introduced to the oil trade by this company. It is the original 
colloidal admixture for drilling muds and should not be confused 
with numerous inferior imitations which have appeared on the mar¬ 
ket since AQUAGEL has come into general use. 
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Partial vie* of laboratory of Baroid Sales Co. 
Aquagel is manufactured under careful laboratory control, 
insuring absolute uniformity. 



Tin i* raw material wind'. enter.-s into the manufacture ot AQCAGKL 
is mined in our own mines in California and Wyoming, shipped to 
our own plants in Los Angeles and Osage, dried, pulvcrizecj, treated 
to render its colloidal qualities active and packed in 100 jib. 5-ply 
paper sacks for shipment. It is guaranteed absolutely uniform, being 
manufactured under careful laboratory supervision and control. 

When you buy AQCAGKL. you get a material with the reputation 
of California Talc Co. back of it and are assured of getting honest 
value everv time vou buv. 


AQCAGKL is manufactured and its use licensed under trademarks, 
patents and pending patents of the Silica Products Company of 
Kansas City, Mo. 
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AQUAGEL is chemically and electrolytically inert in the well, is 
non-abrasive and its colloidal properties are not affected by any alka¬ 
line waters encountered in drilling. 

We guarantee that AQUAGEL will do what we claim for it if it 
is used according to instructions and are willing to take back any 
material which fails to give satisfaction if properly used. 


SIZE CAPACITY AND HEIGHT FILLED IN 
VARIOUS CASINGS 


j Norn- 


Height Filled 

Nom- 


Height Filled 

inal 

Cu. Ft. 

Per Cu. 

Per 

inal 

Cu. Ft. 

Per Cu. 

Per 

Size 

Per Ft. 

Ft. 

Bbl. 

Size 

Per Ft. 

Ft. 

Bbl. 

1 

j 




9^8 

4803 

2.08 

11.68 

3 

.0513 

19.48 

109.35 

10 

. 5666 

1.76 

9.90 

3} 2 

.06S7 

14 56 

81.65 

11 

.6600 

1.51 

8.50 1 

_ | 

! 4 

.0884 

11.31 

63.46 

im 

.7068 

1 .41 

7.94 

; 4 Vi 

.0909 

11.00 

61.72 

\iy> 

. 8438 

1 18 

6.65 

| 

: 

.1104 

9.05 

50.79 

13 

.9041 

1 10 

6.20 


.1305 

7.65 

42.98 

ny> 

9712 

1 .03 

5 77 

! c5 

l j, a 

.1562 

6.38 

35.91 

14 

1 0355 

.96 

5.48 i 

6 H 

. 1996 

5.01 

28.11 

15 Vi 

1.260 

79 

4.45 ! 

; <>% 

.2273 

4.40 

24.68 

16 

1.268 

.78 

4 42 

; 7^ 

.2496 

4.00 

22.48 

18 

1.610 

.62 

3.48 

; S'A 

. 3576 

2 79 

15.69 

20 

1.97 

.51 

2.S4 

i 8^ 

.3748 

2.67 

14.97 

22 

2.60 

.38 

2.16 

i 

.4341 

2.30 

12.92 

24 

2.8S 

35 

1.94 1 

J 


Table of most universally used casings , showing their volume per lineal foot 
and the height of casing filled per cubic foot and per barrel of fluid. 


This table may be used for computing the volume of drilling mud 
in the hole. For example, suppose the hole is cased for 700 feet with 
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14-inch casing and below that there is 2000 feet of open hole which 
has been made with a 13-inch bit. The volume within t'he casing 
is 700 times 1.0355 or 724.85 cu. ft. For calculating thje volume 
of the open hole, take the volume of the casing the next size larger 
than the bit or 13 Yi inches. The volume of the open hole is then 
2000 times .9712 or 1942.4 cubic feet. The total volume of the 
hole is then 1942 cu. ft. plus 725 cu. ft. or 2667 cu. ft. The total 
drilling mud in the circulating system is 2667 cu. ft. plui the cal¬ 
culated amount in the ditch and suction pit. 

If it is desired to add AQUAGEL to the mud at a definite weight 
percentage basis, say 2%, the above calculation for total mud volume 
is first made and is then converted into pounds by multiplying the 
total volume of mud by its height- per cu. ft. The weight of 
AQUAGEL to add to the mud is 2% of the calculated total weight 
of mud. 

i 

It must be borne in mind that the AQUAGEL must be added uni¬ 
formly to the mud, so the desired weight of AQUAGEL should be 
added at a rate such that it will just be used up during the time 
necessary for one round trip of the drilling mud through the entire 

svstem. 

* 

1 i 

TABLE OF MEASURES AND CONVERSION FACTORS 


Area of Circle=f radius) ~x3.14 

Volume of Cylinder —area of base x length. 

Specific Gravity—weight contained in a unit volume 


dii'idcd 


Height of water occupying same volume. 


Pounds per gallon water. = 8.33 

Pounds per cubic foot water. = 62.3 

Pounds per barrel water (42 gals.).... = 350. 

Gallons per cubic foot . = 7.48 

Gallons per barrel . — 42. 

Cubic feet per barrel (42 gals.). *= 5.62 


Hydrostatic pressure of a column of water in 
pounds per sq. in .—height of column in feet 
x 0.434 


Hydrostatic pressure of a column of drilling fluid 
in pounds per sq. in. = height of column in feet 
X 0.434 X specific gravity of fluid. 



by 
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TABLE OF SPECIFIC GRAVITY AND WEIGHT 

EQUIVALENTS 


Specific 

Gravity 

Pounds Per 
Cu. Ft. 

Pounds Per 
Gallon 

Specific 

Gravitv 

* 

Pounds Per 
Cu. Ft. 

Pounds Per | 
Gallon 

1.00 

62.3 

8.33 

1.50 

93.6 

12.52 

1.05 

65.5 

8.75 

1.55 

96.6 

12.93 

1.10 

68.6 

9.18 

1.60 

99.7 

13.34 

1.15 

71.8 

9.60 

1.65 

102.9 

13.76 

1.20 

/4.9 

10 00 

. 

1.70 

106.0 

14.18 

1.25 

78.0 

• 

10.43 

1.75 

100.2 

14.59 

i 

1.30 

81.2 

10.84 

1.80 

112.3 

15.01 

1.35 

84.3 

11.26 

1.85 

115.4 

15.42 

1.40 

87.4 

11.68 

1.90 

118.5 

15.84 

1 45 

90.5 

12.10 

1.95 

121.6 

16.26 

1 1 i 


2.00 

124.7 | 16.67 


TABLE SHOWING THE QUANTITY OF AQUAGEL TO BE USED 
TO CONDITION OR PREPARE DRILLING MUDS 


From the list below determine which mud best suits the particular condition 
in your well. Compute the approximate volume of mud needed in your 
circulating system by adding together the volume of the hole and the ditch 
or sump. If the mud in the entire sump is not in use, consider only that part 
of the mud which would normally be in motion through* the sump as part 
of the circulating system. Under the column representing the mud indicated 
for your condition, opposite the volume of vour circulating system, you will 
find the number of sacks of Aquagel to use. For example, if the capacity of 
your circulating system is approximately 401 bbls. and you wish to make up 
No. 5 mud, you will need approximately 63 sacks of Aquagel or slightly 
over three tons. After the original mud is in use, a few sacks should be 
added daily to replace the Aquagel lost in forming the seal on the wall of 
the new hole made. As formations differ, these recommendations can only 
be made approximate. 

1. For Rotary Drilling—Aquagel to be added to your present drilling mud 
provided it vyeighs 72 lb./cu. ft., (9.6 lbsygal.j or over, to increase con¬ 
centration of gel-forming colloids for ordinary drilling in order to pre¬ 
vent caving; wall up the hole; prevent loss of drilling fluid; to prevent 
“mudding off * of producing sand, etc. 

2. For Rotary prilling—Same as above, except for cases in which your 
mud weighs less than 72 lbs./cu. ft.. Figures actually computed for 68 
Ibs.'cu. ft. (9.1 Ibs./gal.) mud. 
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3. 


4. 


Aquagel-water drilling mud for routine drilling. 

Aquagel-Water drilling mud to overcome average troubl 
condition. 


esome caving 


Aquagel-water drilling mud to overcome very bad caving or heaving 
condition. 


6 . 


/. 


S. 


Aquagel-water drilling mud to stop loss of circulation irfto extremely 
porous formations—ordinary incomplete loss of circulation. 

Aquagel-water drilling fluid to stop bad or complete loss o]f circulation. 
Add cottonseed hulls or sawdust to mud if convenient. 

Aquagel-water drilling mud to he used in cable tool drilling before 
running casing. Fill hole with fluid and run casing. Enables all casing 
to be pulled easily upon completion of well. 

Aquagel-water drilling mud for routine cable tool drilling 
tings in suspension, prevent caving and loss of drilling fluid, 
quantity of water in hole, and introduce required quantity of 
in paper bag tied to bottom of bit. 


to keep cut- 
Put regular 
dry Aquagel 


1- 

1 NUMBER OF SACKS OF AQUAGEL TO BE US^ 

;d 

Volume of 
Circulating System 

1 No. 
1 

No. 
j 2 

No. 

3 

No. 

4 

No. 

5 

No 

6 

No 

7 

9 

No. 

8 

No. j 
9 ! 

Cu. Ft. 

Barrels 

250 

45 

3 

4 

5 

6 

m 

l 

7 

8 

6 

Use 10 lbs. Aquagel per barrel water dumped in hole. 

500 

89 

6 

8 

10 

12 

14 

14 

16 

12 

750 

134 

9 

12 

15 

18 

21 

21 

24 

18 

1000 

178 

12 

16 

20 

24 

28 

28 

32 

24 

1250 

223 

15 

20 

25 

30 

35 

35 

'40 

30 

1500 

268 

18 

24 

30 

36 

42 

42 

48 

36 

1750 

312 

21 

28 

35 

42 

49 

49 

56 

42 

2000 

| 

357 

24 

32 

40 

48 

56 

56 

64 

48 

2250 

401 

27 

36 

45 

54 

63 

63 

72 

54 

2500 

446 

30 

40 

50 

60 | 

70 

70 

80 

60 

2750 

491 

33 

44 

55 

66 

77 

77 

88 

66 

3000 

535 

36 

48 

60 

72 

84 

84 

96 

72 

3250 

530 

39 

52 

65 

78 

91 

91 

104 

78 

3500 

625 

42 

56 

70 

84 

98 

98 ! 

112 

84 | 
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View of Los Angeles, Calif., plant and warehouse, from which shipments 
of Aquagel are made to west coast points. 


SERVICE AND TECHNICAL 
INFORMATION 

As a result cf two years of constant research and widely varied field 
experiences in connection with the use of AQUAGEL in drilling 
mud in every oil field in the world, we have amassed a large volume 
of data on the proper testing and control of drilling muds. It is im¬ 
possible to present all this data in a Bulletin cf this size but we 
will be pleased to furnish you with any of this data or to assist you— 
without any obligation on your part—with any of your mud prob¬ 
lems, either in the laboratory or in the field, if you,will call or write 
us or any of our distributors. 


Distributed by 

BAROID SALES COMPANY 

837 Jackson St., Los Angeles, Calif., U. S. A. 
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UNITED STA TES PAT ENT OFFICE. 

RONALD VAN AUKEN MILLS. OF SANDY SPRING, MARYLAND. 

PROCESS OF EXCLUDING WATER FROM OIL AND GAS WELLS. 

1,421,706. specification of Letters Patent. Patented July 4, 1922. 

No Drawing. Application filed October 15, 1918. Serial No. 258,260. 

(FILED UNDER THE ACT OF MARCH 3. 1883, 22 STAT. L.. 625.) 


To all ichoni it may co/t-ceru: 

Be it known that I. Ronald Van Ai ken 
Mills, a citizen of the United States, resid¬ 
ing at Sandy Spring, Montgomery County. 

5 Maryland, have invented certain new and 
useful Improvements in Processes of Ex¬ 
cluding Water from Oil and Gas Wells, of 
which the following is a specification. 

It is a matter of common knowledge that 
10 many oil and gas wells or even entire oil 
and gas fields suffer progressive decrease in 
yield and are finally abandoned (though the 
oil and gas recoverable by proper methods 
are by no means exhausted) because of the 
15 detrimental effects of waters, brines or other 
aqueous solutions infiltrating into wells or 
encroaching upon the productive portions of 
oil and gas bearing rocks from surrounding 
portions of the same or a nearby stratum. 

20 It is also commonly known that metal 
casings used in oil and gas wells to prevent 
caving and to exclude water from oil and 
gas sands are attacked by oil and gas field 
waters causing serious corrosion and leak- 
25 age. and spoiling the casing for further use. 
Interior tubings and other deep well equip¬ 
ment are similarly injured. 

It is also well known that in certain fields 
the oil and gas bearing strata are loose un- 
30 consolidated sands which cave during drill¬ 
ing operations, and pass into wells and well 
tubings, causing trouble in drilling and in¬ 
jury to well equipment, and necessitate the 
unprofitable handling of large quantities 
35 of sand. 

My invention relates to the correction and 
prevention of these evils and consists pri¬ 
marily of a new and improved process for 
cementing and plugging wells, lithifving un- 
40 consolidated sands, or other rock forming 
materials, filling and sealing the interstices 
of porous sands or rocks more particularly 
those of water, oil or gas bearing strata, 
for the exclusion of injurious waters or 
45 solutions from wells and from contact with 
metal well casings, tubings or pipes. My 
invention furthermore relates to the chang¬ 
ing of the chemical qualities of such in¬ 


jurious solutions as do leak into wells or 
other rock cavities so that the corrosive ac- 50 
tion of said solutions upon metallic casings, 
tubings and pipes shall be diminished or 
prevented. 

In brief this new process consists in in¬ 
troducing into wells, porous sands, or other 55 
porous rocks or rock-forming materials, one 
or more soluble chemical reagents, either as 
solids, Jiquids. <ra.-es or muds, dry or in aqu¬ 
eous or,other solutions, free or in containers: 
and under any necessary pressure that is 60 
practical, so that the said reagent or re¬ 
agents come in contact with and react chemi¬ 
cally with each other, with the wall rock ma¬ 
terials of the wells, or with the dissolved 
constituents of natural waters or other so- 65 
lutions in the wells and interstices of porous 
rocks in such manner as to cause chemical 
and physical precipitation in the wells and 
rock interstices. By this means it is pos¬ 
sible and practicable to consolidate loose 70 
sands, to render certain portions of a porous 
stratuip practically or relatively imperme¬ 
able to water, oil or gas. to exclude injurious 
waters, brines or other solutions from con¬ 
tact wi^h metal casings and tubings, and to 75 
effectively plug and cement off water from 
deep wells. The process further consists of 
introducing and retaining in a well or other 
rock cavity an excess of said reagent or re¬ 
agents in such manner as to react chemically 80 
with and diminish or prevent the corrosive 
action of waters, brines or other solutions 
upon metallic well casings, tubings, or pipes. 

This new process has several advantages 

over the common use of Portland cement. 85 

hydraulic lime, or ordinary dav. diale or 
• • • 

rock mud for these purposes, in that the 
liquid reagents and solutions used in my 
process more readily penetrate and permeate 
the porous rock before precipitation with the 90 
resultant sealing of the rock interstices takes 
place. Furthermore, while the setting of 
Portland cement and the retention of its 
firm impermeable character after setting are 
interfered with or destroyed by certain types 95 
of oil and gas field waters, brines or other 
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aqueous solutions, in my process the reagents 
introduced into the wells are selected with 
special reference to the qualities of the solu¬ 
tions to be sealed off. so that in general these 
5 solutions will assist rather than retard cem¬ 
entation. Furthermore, where so desired, 
the qualities of a water, brine or other solu¬ 
tion in a well or stratum can be changed to 
suit and a??ist my process by introducing 
l o the proper kinds and amounts of one or more 
chemical reagents into the well or wells beiiur 
treated. ! 

My process is also preferable to those in¬ 
volving the use of Portland cement and liv¬ 
id draulic lime, in that where desired, the ce¬ 
ments formed and applied in my process are 
practically insoluble in most acids, and per¬ 
mit the acid treatment of wells without in¬ 
jury to the cements, which would be impossi- 
20 ble with cements and limes now commonly 
used. | 

While having certain advantages over the 
mud-laden fluid process already mentioned, 
my process can be used in conjunction with 
25 the mud-laden fluid process and thereby con¬ 
stitutes a distinct improvement over that 
process. Ordinarv clav shale, or rock mud 
can be suspended in a specially prepared 
chemical solution whose dissolved consti- 
30 tueiits will \h* precipitated in the wells and 
interstices of the rocks under treatment, 
thereby assisting the mud in its diplaeement 
and exclusion of fluids. Furthermore, a 
chemical reagent (such, for example, as cal- 
°3 cium sulphate, calcium carbonate, or magne¬ 
sium carbonate) may be used as a mud-foim- 
ing constituent and will gradually enter so¬ 
lution and react slowly with the other re¬ 
agents (such, for instance, as sodium sili- 
40 cate) introduced into the wells and rocks, to 
form chemical precipitates, such, for in¬ 
stance. a? calcium or magnesium silicates. 

Regulation of the rapidity of reaction and 
precipitation and of the qualities of the pre- 
45 cipitates. to suit specific conditions being 
treated, through varvinsr the kind andirela- 

• , S. % 

tive proportions of reagents and solutions, 
and the temperatures and pressures at which 
they are used, is an important part of lm 
30 process. 

I he precipitates formed and applied in 
this process may he hard or soft, crystalline, 
floeeulent. gelatinous, or colloidal, and finely 
divided or coarse, dependent upon physico- 
33 chemical conditions, the reagents used, and 
the conditions under treatment. 

In plugging or cementing a well or other 
ca n it \, loose sand or other fine or coarse 
rock forming ’ material may be introduced 
eo into >uch cavity together with chemical re¬ 
agents; * - 

To illustrate more fully my invention a 
few simple examples are presented to show 
some of the reagents that are introduced 


into wells and porous rocks and the cement- 65 
ing precipitates that are formed: 


(Commercial sodium sili-i 
U * • cate or water glass in- 
t aqueous -ohmon j 


(Calcium >theate precipi-\ 
\ taie }' 


(Commercial sodium sili-i 
•’ cate or water glas> in !• 
I aqueotis solution 


lMagnesium silicate pre»\ 
\ cipitate j' 

(Commercial >odium sili-| 

• 3) ^ c-ate or water gla ? Mn 
l aqueous solution 

Silica precipitate 


Aqueous solution of cal¬ 
cium chloride which is 
a natural constituent of 
many oil and gas field 
brines 

(Aqueous solution of sol 
\ dium chloride j 

| Aqueous >oluiion of mag- 
nesiurn chloride which 
is a natural constitu¬ 
ent of many oil and gas 
field brines * 


vields 


vields 


(Aqueous solution of so 
1 dium chloride 

(Commercial hydrochlo- 
\ nc acid 

(Aqueous solution of so- 


-■T 


\ dium chloride 


} 

jyields 

} 


(Aqueous solution 
\4 dium carbonate 


of ?oj 

\ ujujlu vaioouaie OT SOdl-.- 
(, uni bicarbonate 


Aqueous .-olution of cal-( 
cium chlonde. intro¬ 
duced or as a natural 
constituent of oil and 
eas field brine or both 


(Calcium carbonate pre-^_ I Aqueous i-olution of sod 
\ cipitate J \ dium chloride j 


- (Aqueous solution of sodi-1 

O 1 \ __ __ . >- 


I r \. 


\ um sulphate 


(Barium sulphate precipi-\_ 
l late J' 


Calcium sulphate in finely 
divided particles in sus¬ 
pension m water or mud 
and sparingly m solu¬ 
tion in water 


[ or water glass 


80 


yields 


85 


Aqueom- solution of bari¬ 
um chloride introduced 
or a? a natural constit-J-yields 
uent of oil and gas field 
brines or both 

i Aqueous solution of sol 
\ dium chloride / 


(Aqueous solution of co-j 
1 mercial sodium silicacej-yields 


90 


95 


(Calcium silicatet _ I Calcium 
\ precipitate / \ residue 


sulpha re 



Aqueous solution 
of sodium sul- 
pnate 


,, i 


Finely divided particles of 
calcium oxide m suspen- 
■ sion in water or mud and • 
calcium hydroxide m >o 
, lution in water 


i Aqueous solutionof com-» ^ . d> . 100 
\ mercial sodium silicate/* 


(Calcium 
\ tate 


Silicate 


precipi-i I 


Aqueous solution of wa-| 
ter soluble sodium and) 
calcium compounds ] 


There are a great many other commercial 
reagent? which can be thus mixed to yield 
precipitates to cement and plug wells and 
interstices in porous rocks. My process is 
therefore by no means confined to the use of no 
those reagents named herein. 

I claim as my invention: 

1. A process of the character described 
which consist? in introducing into a well or 
other rock cavity rock forming material and 115 
reagents adapted to react chemically with 

the dissolved constituents of natural rock 
solutions to form a precipitate adapted to 
render said rock forming material substan¬ 
tially impervious. 120 

2. A process of the character described 
which consists in introducing into a well or 
other rock cavity rock forming materials 
adapted to react chemically with the dis¬ 
solved constituents of the natural rock solu- 125 
tions to form a precipitate adapted to render 
said rock forming materials substantially 
impervious. 


3. A process of the character described 
which consists in introducing into a well or 
other rock cavity a reagent adapted to react 
chemically with the natural rock solutions 

5 to diminish their corrosive character, and 
thereby to protect well casings and tubings 
against corrosion. 

4. The process of claim 3 in which the re¬ 
agent is in excess whereby its action will 

10 be continued upon further leakage of natu¬ 
ral rock solutions into the well cavity.' 

5. A process of the character described 
which consists in introducing into a well or 


other rock cavity a reagent adapted to re¬ 
act chemically with the natural rock solu- 15 
tions to diminish their disintegrating action 
upon Portland cement and hydraulic lime, 
and thereby to protect such cements against 
the disintegrating action of natural rock 
solutions. 20 

6. The process of claim 5 in which the re¬ 
agent is in excess whereby its action will 
be continued upon further leakage of 
natural rock solutions into the well cavity. 


RONALD VAN AUKEN MILLS. 
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338 Pl'ff's Ex. 22. 

Copy. 


Stanolind Oil & Gas Co., 

504 N. Halagneno St., 

Carlsbad, New Mexico. 


October 23, 1934. 


, Attention Mr. E. D. Johnson. 

Gentlemen : 

Your letter of October 11th to the Silica Products Com¬ 
pany has been referred to us for answer. 

We are sending you under separate cover six copies of 
our Handbook “Aquagel”, which deals with the applica¬ 
tion in general of Aquagel to drilling mud fluids. 

Aquagel finds considerable favor with those who are 
using it in seismograph, for the reason that one 100-lb. sack 
of Aquagel can be mixed with 8 barrels of water to pre¬ 
pare a fluid of the proper consistency for drilling or for 
mudding off sands. The type of mud wall laid down by 
Aquagel is o,ne which reduces the loss of drilling water into 
the formation to a minimum. Thus, the use of Aquagel in 
those projects that are in districts remote from a source 
of supply of either mud or water, reflects quite a saving 
in both mud costs and water costs. 

Aquagel can also be used in the proportions of 3 to 6 
pounds per barrel of mud, as an admixture with ordinary 
drilling muds. However, its use directly with water as a 
source of mud reflects the greatest saving. 

Very trulv vours, 

BAROID SALES COMPANY. 
HAROLD H. FARNHAM. 

HHF :BAP. 

C/LA C/S. 
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Extract From a Letter (1928) From An 
Official of a California Oil Company 

“The first work that had been done with this 
material took place at our Kettleman we 1, which 
at the present time is at a depth of more than 
6.000 feet. This well has jbeen in progress for 
over a year, and during {hat time there have 
been a number of occasions when we have ex¬ 
perienced considerable difficulty due to the fact 
that formations were encountered that made it 
practically impossible to crjrate permanent walls 
in the hole. These formations were continually 
caving. Where we had experienced fishing jobs, 
it was always necessary after pulling out the 
drill stem to clean out befcjre it was possible to 
reach the fish. Aquagel. \yhen mixed with the 
Mojave mud, has given tis a material very 
plastic, and one that has produced a very fine 
wall. Recently when we hatj a fishing job it was 
not necessary to clean out. as the hole was intact 
and clean down to the bottbm. You can readily 
see that Aquagel. therefore!, creates a condition 
that has wonderful possibilities, not only in 
handling a caving condition. 1 but also in creating 
an open hole that might be jthe means of requir¬ 
ing a minimum number of strings of casing to 
complete a well. 

“You are undoubtedly fa inliar with the fact 
that in these deep holes i requires from one 
and one-half to two hours to make a complete 
return of any given quantity of fluid pumped 
into the hole for circulating purposes. It is there¬ 
fore evident that any material that has the 
tendency to settle has a greater opportunity in 
these deep wells. There is an advantage of 
Aquagel. in that it not only remains in suspen¬ 
sion itself, but also holds heavier materials, such 
as Barytes, in suspension, and with such a mix¬ 
ture we have a material that is the requirement 
in handling conditions of heavy or extreme gas 
pressures.” 



OIL WELL AQUAGEL is a combination of 
inert minerals which forms a permanent suspen¬ 
sion with rotary mud. It may be used to produce 
a highly viscous fluid or a gel as shown by the 
above illustration in which the left hand bottle 
contains dry Aquagel powder and the right hand 
bottle the same amount of powder with twenty 
times its weight of water. 


AQUAGEL IS EXTENSIVELY USED IN ALL 
THE PRINCIPAL CALIFORNIA OIL FIELDS 


£48 



I 

i 


i 


Purposes of Oil W^ll Aquagel 

Oil Well AQUAGEL is particularly ad¬ 
vantageous in the 'drilling of oil wells with 
rotary rigs. AQUAGEL is dry pulverized 
material normally used | by thoroughly 
mixing in the ratio of Vi-jL pound for each 
two gallons of fresh water in the mud¬ 
laden fluid. AQUAGEL jhas been exten¬ 
sively used in drilling fluids for the fol¬ 
lowing purposes or to obtain the following 
results: 

i 

(1) To restore lost circulation of mud¬ 

laden fluid. 

(2) To plaster the walls of the hole and 

seal off minor formations. 

(3) To * suspend weighting materials 

such as barytes a^id hematite. 

(4) To shut off gas. 

(5) To lubricate the slusjh pump. 

(6) To facilitate landing!of casing. 

(7) To prevent caving a{id maintain an 

open hole. 

(8) To retard corrosive action. 

(9) To carry cuttings from the hole. 

(10) To give faster and sj;raighter drill¬ 

ing. 

(11) To lower temperatures. 
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Prevents caving 

and lost circulation 


AQUAGKL. .1 jolly-iikc* substance when dissolved in liqu'd, 
is introduced :n the rotarv drilling mud. Its most important 
characteristics are its PLAS11CIIY. its COLLOIDAL 
value and ;t> ability to keep the mud’s other ingredients in 
SUSPENSION. 

AQUAGKL thus prevents lost circulation and caving of the 
formation. It acts as a lubricant and facilitates the setting of 
casing. AQUAGEL is amazingly effective in keeping the 
hole clean, insuring better drilling progress. 

In the Kettleman Hills. Signal Hill and at Santa Fe Springs, 
where drilling problems are particularly acute; at HI wood 
and Ventura, where gas pressures arc also factors to be over¬ 
come. and in many other fields. AQUAGEL is daily giving 
startling evidence of its effectiveness. Major oil operators 
know AQUAGEL and are using it. 

Developed by Dr. Roy Cross, internationally known chemist 
and physicist. AQUAGEL is a finished product in use today 
in every major oil field in California. Let us tell you more 
about it. 


■ 

California Talc Company 


837 JACKSON STREET 


TELEPHONE TUCKER 8502 


LOS ANGELES. CALIFORNIA 
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UAGEL 


DISTRIBUTION IS EXTENDED 
TO MID-CONTINENT. 


An outstanding success in Califor¬ 
nia and foreign fields, AQUAGEL 
is now available in the Mid- 
Continent. 

AQUAGEL is used daily in hun¬ 
dreds of drilling wells .. . from the 
grass roots down . . . acting as 
cheap insurance against drilling 
difficulties. AQUAGEL and water 
make the ideal drilling mud . . . 
combining maximum colloidal 
oroperties and minimum percent¬ 


age of solids. Where clay is 
scarce . . . AQUAGEL may be 
added to any non-gritty material 
to make a superior drilling mud. 
AQUAGEL vill improve any drill¬ 
ing mud. 

The AQUAGEL prepared for 
Mid-Continent use is a perfected 
material with an approved 
method of application. Experi¬ 
mental and pioneer work has al¬ 
ready been accomplished. 


AQUAGEL is concentrated, active colloidal matter . . . the component in rotary mud 

which causes it to act as a cohesive, sealing: and lubricating fluid. It is marketed as a 
very flne powder, put up in 100-pound 5-pty heavy paper sacks. The use of 2% to 2% by 
weight in the drilling fluid overcomes the great majority of drilling difficulties, su^h as: 


Prevents Loss of Fluid from the Hole. 
Prevents Caving. 

Prevents Loss of Circulation. 

Prevents Stuck Drill Pipe and Casing. 
Insures Rapid Removal and Separation 
of Cuttings. 

Reduces Abrasion. 


Insures Landing of Casing without! Sticking. 
Prevents Muddmg Off Producing Sands. 
Restores Lost Circulation. 

Aids in Drilling Straight Holes. 

Minimizes Gas Cutting. 

Holds All Solids in Suspension. 

Etc. 


Many economies result from the use of AQUAGEL. Some of these are: Replaces from 6 
to 10 times its weight of dry mud; prevents loss of mud fluid; lessens power costs; saves 
pump parts; lengthens life of drilling fluid, etc. 

AQUAGEL Is manufactured and distributed under patents and pending patents the 
Silica Products Company of Kansas City. Mo. West Coast shipments are made from our 
Los Angelos plant and Mid-continent shipments are made from our Osage, Wyoming, plant. 

For further information, samples, service or literature, address California Talc! Co.. 837 
Jackson St.. Los Angeles, or any of our distributors listed below who carry large stocks In 
all fields for your convenience. 
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CALIFORNIA TALC COMPANY 


837 JACKSON STREET 

CALIFORNIA DISTRIBUTORS 

6AKERSFIELD ....Carl Ingalls.Bakersfield 48 

BREA .Rotary Materials Co.Brea 25 

COALING A .Oil Well Supply Co.Coalings 4 

GOLETA .Oil Well Supply Co.Goleta 8025 -> 

LONG BEACH.Crail Broa..L. S. 412-193 

LONG BEACH.Speed 6 Service Trucking Co.... L. B. 43382 

SANTA BARBARA .. Oil Well Supply Co.Santa Barbara 5795 

SANTA FE SPRINGS. Crail Broa.Whittier 412291 

SANTA FE SPRINGS .Speed 4 Service Trucking Co. . Whittier 410249 

TAFT.Oil Well 8uppty Co.Taft 200 

VENTURA.Oil Well Supply Co.Ventura 2712 


LOS ANGELES, CALIF. 

MID-CONTINENT DISTRIBUTORS 

BRIDGEPORT MACHINE COMPANY 

General Offices and Plant: WICHITA. KANSAS 

Telephone 2-1431 

BRANCHES 

KANSAS 

El Dorado.Tel. 699 

Hugoton .Tel. 272 

McPherson ..Tel. 113 

Russell . . ..Tel. 434 


LoUf Distance 59 


TEXAS 

Breckenridge.. Tel. 

Pampa.Tela. 8S4 and 

Odessa.Box 

Ranger.TsL 


OKLAHOMA 

Oklahoma City.Tel. 7-2725 

Seminole.-.Tel. 439-250 

Maud.Tel. 389-390 

Tulsa . . Tel. 3-2270—Long Diatanoe 260 
Marshall.Tel. 128 


NEW MEXICO 

New Hobbs.Tel. I 

OHIO 

Marietta.TeL 127-R 


EXCLUSIVE MID-CONTINENT DISTRIBUTORS - BRIDGEPORT MACHINE COMPANY - WICHITA, KANSAS 

When writing California Talc Company please mention The Petroleum’ Engineer 
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natural bentonite is approximately as fol- 50 


1 .286,043 

Nc Drawing. 

To all whom it may conrern: 

Be it known that L Leon McCulloch, a 
citizen of the United States, and a resident 
of Wilkinsburg, in the county of Allegheny 
6 and State of Pennsylvania, have invented 
a new and useful Improvement in Compo¬ 
site Insulating Materials and Processes of 
Making the Same, of which the following 
is a specification. 

10 My invention relates to composite mate¬ 
rial suitable for use as heat insulation and 
electrical insulation, and it has special rela¬ 
tion to material composed of flakes of mica 
or a similar substance cemented together by 
15 means of a suitable bond. 

Built-up mica plates are usually made by 
arranging a layer of mica splittings upon a 
suitable support, coating the layer of mica 
with a bonding substance, superposing suc- 
10 cessive alternate layers of mica splittings 
and bonding material and finally pressing 
the built-up sheet between heated plates to 
render the sheet compact and to melt and 
thoroughly distribute the bond. The bond 
25 commonly employed for this purpose is 
shellac, which is usually applied in solution 
in methyl-alcohol but which may also be ap¬ 
plied in powdered form. Composite mica 
plates prepared in this manner have the 
SO disadvantage, when subjected to high tem¬ 
peratures, that the organic bond is carbon¬ 
ized. with consequent weakening of the ma¬ 
terial and liberation of objectionable smoke. 

According to my present invention, I 
55 utilize inorganic bonding substances in the 
preparation of mica plates and other com¬ 
posite materials and thereby produce a ma¬ 
terial which withstands high temperatures 
without alteration. 

40 The bonding: materials which I prefer to 
employ are certain clays and clay-like sub¬ 
stances which may be taken up with water 
to form a plastic and somewhat adhesive 
paste. The clav-like substance known as 
45 bentonite is particularly well adapted for 
my present purpose. Bentonite, as it occurs 
in nature, has a liorn-like texture, but, when 
placed in water, it swells largely and forms 
a very plastic paste. The composition of 


lows: 


SiO. _ 

Al.O, -- 

F.O,.-.— 

MgO - 

CaO_ 

SO, -- 

HX> _ 

_____ 63.25 
17.62 
____ 3.70 
.... 3.70 
.... 4.12 
.... 1. 53 
_ 6.08 


100.00 


! For my present purpose, bentonite or 
other clay-like substance is placed in suffi¬ 
cient water to form a thin paste that may 
b£ applied by means of a brush. This paste 55 
is then used in the ordinary manner, being 
brushed over successive superposed layers 
of mica splittings, the built-up plate being 
then pressed befween plates which are not 
heated sufficiently to destroy the plasticity 70 
of the bentonite. The plate may be punched 
or cut into any desired shape and be then 
comnletelv dried out in any manner, suit- 
ably in an ordinary drying oven. 

Composite material prepared in accord- 75 
a pee with my present invention is of special 
utility for use as insulating material in elec¬ 
tric heating apparatus and in other electric 
apparatus where high degrees of heat may 
be ; developed. It is also useful as a refrac- 80 
tory heat insulating medium and will with¬ 
stand all temperatures ordinarily found in 
industrial furnaces. It is to be understood 
that my invention is not restricted to the 
precise materials and process steps enumer- 85 
ated above but is limited only by the scope 
of the appended claims. 

I claim as my invention: 

1. A composite material comprising 
bodies of heat-resistant flake material ce- 90 
merited together by means of a bond com¬ 
prising a paste of water and bentonite. 

2. A composite material comprising 
bodies of heat-resistant flake material ce¬ 
mented together by means of a bond com- 9" 
prising water and a clay. 

3. A composite material comprising 
bodies of heat-resistant material cemented 
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together by means of a bond comprising a 
paste of water and bentonite. 

4. A composite material comprising 
bodies of heat-resistant flake material ce- 

5 mented together by means of an argilla¬ 
ceous bond. 

5. Composite insulating material com¬ 
prising flakes of mica cemented together by 
means of an argillaceous bond. * 

10 6. Composite insulating material ,com¬ 

prising flakes of mica cemented together by 
means of a bond comprising a paste of 
water and a cementitious clay. 

7. Composite insulating material com- 
15 prising flakes of mica cemented together by 

means of a bond comprising a paste of 
water and bentonite. 

8. The process of making composite in¬ 


sulating material composed of flake material 
and a binder which comprises arranging 20 
and superposing the flake material, coated 
with an argillaceous liquid bond, pressing 
the assembled material, and drying the re¬ 
sulting product. 

9. Ihe process of making composite in- 21 
sulating material composed of mica and a 
binder which comprises arranging and su¬ 
perposing mica flakes coated with a paste 
of bentonite and water, pressing the assem¬ 
bled material and drying the resulting 30 
product. 

In testimony whereof I have hereunto 
subscribed mv name this 27th day of Jan., 
1916. 


LEON McCULLOCH. 
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To all whom it may concern: 

Be it known that I, Zacharias Onssox, a 
subject of the King of Sweden, residing in 
the citv. countv, and State of New York. 

5 have invented a new Refractory Material, of 
which the following is a specification. 

Mv invention relates to the manufacture 
* 

of a refractory material suitable for cru¬ 
cibles. lining of furnaces and the like. 
10 Heretofore it has been the custom to utilize 
bauxite in the manufacture of refractory 
material. The great drawback has been 
that it required a large amount of clay 
(from *20 to 40 per cent) as a binder in 
15 order to make the bauxite plastic enough 
to be worked. 1 have found that by the use 
of a peculiar clay I am able to reduce the 
amount of binder used very materially. 

I calcine bauxite, ground to 100 mesh, at 
20 a temperature of about 800° C. I take 95 
parts of this calcined bauxite and 5 parts 


of bentonite and thoroughly mix the same. 
When it is desired to use this mixture, suffi¬ 
cient water is added to make it plastic. I 
have found, that about 50% water by 25 
weight is satisfactory. Bv the use of ben- 
tonite as a binder I have been able to re¬ 
duce the amount of binder used from 40'/ 
to 5%, the result being that there is a great 
deal less shrinkage and the crucible or 30 
the lining (when the refractory material 
is used for lining) gives much better re¬ 
sults for the reason that there is more re¬ 
fractory material in the composition and 
less binder. 35 

I claim: 

A refractory material comprising not 
less than 95%> of bauxite and not more than 
5% of bentonite. 

In testimony whereof I have affixed my 40 
signature to this specification. 

ZACHARIAS OLSSON. 
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To all irhom it may concern: 

Be it known that I, Frank J. Carman, 
a citizen of the United States, residing at 
San Francisco, in the county of San Fran- 
5 cisco and State of California, have invented 
certain new and useful Improvements in 
Drilling Wells, of which the following is a 
specification. 

This invention relates to drilling wells: 
10 and it comprises a method of drilling oil 
and gas wells wherein such drilling is per¬ 
formed in the presence of a circulation of 
“mud,” that is, muddy water, containing 
clay in a flocculated state; all as more fully 
15 hereinafter set forth and as claimed. 

In one of the usual methods of drilling oil 
and gas wells, the work is done by a bit or 
drill mounted on and actuated by a tubular 
member of constantly increasing length; this 
20 member being simply a succession of lengths 
of pipe screwed together. The bit being of 
greater width than the pipe, as excavation 
goes on an annular channel is formed around 
the pipe. In order to remove the debris, or 
25 drillings, a flow of water is maintained down 
through the pipe and up through the chan¬ 
nel ; this flow being technically known as a 
“circulation.” As the drill goes down it 
passes successively through all sorts of for- 
30 mations, clays, sands, shales, etc.; some be¬ 
ing loose and pervious and some carrying 
water and some not. As the circulation 
water is in general under a high hydrostatic 
head, it tends to flow upward and away 
35 wherever the formations are open and per¬ 
vious, forcing ahead of it such water as may 
occur. In orders to prevent this, it is the 
custom to use “mua” instead of water; 
“mud” meaning here muddy water carrying 
40 5 to 10 per cent of suspended clay. The clay 
enters and plugs the pores ana crevices in 
the hole walls and prevents lateral escape of 
the circulation water. Its use is also ad¬ 
vantageous for other reasons. For one 
thing, the clay enters and compacts sands 
and other loose formations, making walls 
which, under the hydrostatic pressure of the 
circulation water, stand up very weU. The 
mud prevents caving and gives considerable 
solidity to the walls, so that in drilling 
through loose sands, the hole acquires a fair 
degree of permanence; enough so that the 
apparatus can be temporarily taken out of 
the hole for sharpening the bit, etc., with¬ 
out collapse. The hole is of course left full 
of mud during this removal. Drilling is 


continued until oil-bearing or gas-bearing 
sands or formations are reached, successive 
portions of the upper bore being “cased off” 
from time to time in ways not here im¬ 
portant. 

While the stated sealing, plugging and 
wall compacting actions of the mud circula¬ 
tion are highly desirable during most of the 
drilling, they are apt to be dangerous when 
the sands or formations carrying gas or oil 
are reached, for the reason that the sealing 
may become permanent; the flow of gas or 
oil may be wholly shut off. Under the heavy 
pressure of the water column of the circu- 70 
lation, the finely divided clay may be forced 
into the sands in such a way as to be ir¬ 
removable by the oil or gas when the water 
is removed. 

It is the object of the present invention to 7 * 
retain the advantages of the mud in this 
circulation while obviating its disadvan¬ 
tages. To this end, advantage is taken of 
certain of the properties of clay. 

Clay is mineral matter in an indefinitely 3® 
fine state of subdivision; the fineness being 
so great that much, or most, of it can form 
colloid suspensions. Muddy water is such a 
suspension. Clay is usually, though not 
necessarily, mostly composed of very fine *5 
particles of hydrated silicate of alumina. 

The word clay, however, has more of a 
physical than a chemical significance. Ev¬ 
ery natural clay contains particles of many 
orders of magnitude; some being coarse 
enough to settle out of a water suspension 
quickly and others being fine enough to stay 
suspended for long periods. In a good clay, 
the fine stuff predominates. The suspended 
particles obey the general rules of colloid ®5 
suspensions, the dispersion being increased 
by some ions and chemicals and being de¬ 
creased by others. In the clay working arts 
an increased state of dispersion, or capabil¬ 
ity of dispersion, is termed a deflocculation 105 
ox the clay; and, vice versa, a decrease in 
the state ox dispersion is termed flocculation. 
These terms reflect physical characteristics. 

On adding flocculating bodies to muddy 
water, the surface state of the fine particles 105 
is changed and they are made capable of 
coming together in flocky, loose clumps or 
aggregates which tend to settle. Flocculated 
clay, though it stirs up into water readily, 
comes out again or settles after stirring is no 
discontinued. The fineness of the ultimate 
particles is in no way impaired but their 




surface properties are different. In thp pres¬ 
ence of water, deflocculatmg bodies convert 
these loose flocks into the original fine 
grained dispersions. On passing muddy 
• water containing clay in the denocculated 
state through sand, the fine colloid particles 
are taken out by and adhere to the sand, 
probably being, so to speak, taken up by the 
sand grains in a way which is analogous to 
adsorption. The deposit in a sand bed is 
slimy, sticky, and adheres with tenacity, be¬ 
ing difficult to remove. Any sand filter 
clogged with deflocculated clay is hard to 
clean and, similarly, it is hard to remove 
W deflocculated clay once it is deposited jin the 
pervious matter of the walls ot the well. 

In the present invention, I use a mud cir¬ 
culation as usual; but in the stages where 
oil and gas may be encountered, instead of 
employing the clay of the mud in its natural 
denocculated condii ion, I add to the j circu¬ 
lation water a certain amount of bodies hav¬ 
ing a flocculating action on clay. Com¬ 
plete flocculation is not ordinarily desirable, 
26 as this would make the mud settle too 
quickly and be inconvenient in drilling, but 
tnere should be enough fioccuiant used to 
deprive the settlings of their sticky, slimy 
character. i 

SO Almost any soluble electrolyte may be 
employed for the present purposes. A so¬ 
lution of common salt does very well. Cal¬ 
cium chlorid, potassium chlorid, sodium 
sulfate, etc., etc., will serve. Free lime, that 
® is milk of lime, and other basic lime corn- 
ponds also have a flocculating actioni The 
caustic alkalies and their carbonates, on the 
other hand, have a deflocculating action and 
are not here applicable. For this reason, 
® while neutral salts of the alkalies are ap¬ 
plicable and lime and its carbonate is also 
applicable, free lime should not be used in 
connection with neutral sodium or potas¬ 
sium salts. Either may be used but not 
43 both. 

In using a suspension of clay in a more 
or less flocculated state for the circulation, 
the walls are <juite as well plugged or lined 
under the hydrostatic head of the circula¬ 
te tion water, but the plugging is not perma¬ 
nent—it can be readily removed. The clay 
having lost its stickiness, or most of it, can 
be readily dislodged in various ways, the 


strata being opened up sufficiently to permit 
passage of oil or gas. With the hydrostatic to 
head of the circulation removed, the oil or 
gas pressure is usually sufficient to force a 
way through. Flocculated clay has not the 
slimy, clinging character of deflocculated 
clay, and although it enters and plugs gas to 
and oil sands in the drilling, the plugging 
can be removed; which is often not the case 
with deflocculated clay. 

^ In practicing the present invention, I drill 
the well in the usual way, employing the w 
ordinary mud circulation while the well is 
progressing through the surface formations 
and until it reaches the neighborhood of oil 
and gas formations. At this time. I simply 
add a certain amount of a flocculating agent 70 
to the circulation, thereby flocculating the 
suspended clay to a corresponding extent. 

The particular amount used depends upon 
the character and amount of clay. With 5 
per cent of suspended clay in the mud, the 75 
amount of common salt desirable may range 
from 0.5 per cent to 5 per cent or so in the 
case of some highly plastic clays. Strong 
solutions are sometimes desirable because of 
their buoying action. A 5 per cent solution 80 
has a specific gravity around 1.1. 

Instead of using common salt, other saline 
solutions may be employed. The solid salts 
may be added to the circulation direct. I 
may use milk of lime or very finely divided 86 
suspended calcium carbonate. Either will 
flocculate clay. A solution of calcium 
chlorid is efficient for the present purposes. 

For some purposes, I may dissolve more or 
less gypsum (calcium sulfate) in this cal- 00 
cium chlorid solution. A simple addition 
of powdered gypsum to the mud is useful 
for my purposes. 

What I claim is:— 

1. In the drilling of oil and gas wells with 95 
the aid of a mua circulation, the process 
which comprises adding to such a circulation 
material having a flocculating effect upon 
clay. 

2 . In the drilling of oil and gas wells with 100 
the aid of a mud circulation, the process 
which comprises adding to such a circula¬ 
tion a solution of common salt. 

In testimony whereof, I have hereunto af¬ 
fixed my signature. 

FRANK J. CARMAN. 
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To all whom it may concern: 

Be it known that we, Francis W. Lake 
and Robert W. Phelps, citizens of the 
United States, residing, respectively, at Ful- 
5 lerton and Brea, in the county of Orange 
and State of California, have jointly in¬ 
vented a new and useful Process of Cleans¬ 
ing Wells and Apparatus Therein, of which 
the following is a specification. 

10 This invention relates to a process of 
cleansing wells and apparatus therein. The 
invention has for an object the provision of 
a novel process which readily removes col¬ 
loidal muds, clays, et cetera, from the walls 
15 of the well hole or from any apparatus or 
members within said well hole, and which 
muds would tend to clog or otherwise ob¬ 
struct the flow of oil or gas through such 
apparatus or well hole. The invention con- 
20 templates destruction of the colloidal prop¬ 
erties of the muds, clays, etc. 

A further object is the provision of a 
novel process which is easy to use and per¬ 
forms its work in an efficient manner and 
25 quickly. 

In practicing the invention, and assuming 
that a well hole is being bored by the rotary 
system, it is apparent that as the rotary tube 
moves downwardly any sand formations 
30 that might contain oil are plastered by the 
colloidal muds during the boring operation. 
Various means have been used such as the 
spraying of water under pressure against 
the wall of the well hole after said hole ha9 
35 been bored in an attempt to remove the col¬ 
loidal muds and allow the oil, if any, to per¬ 
colate through the sands and into the well 
hole. It often happens that valuable oil 
sands are completely lost when the rotary 
40 system is used, by the walls of the well hole 
being so plastered as to prevent any oil from 
seeping into the well hole. Our invention 
contemplates a process which will clean the 
well hole of all the colloidal muds, and al- 
45 low the oil and gas to enter the well hole so 
that it may be recovered. A clean well hole 
is to be desired before cementing operation 
is carried on, and the present process will 
cleanse the walls of the wall for such ce- 
50 menting without in any manner attacking 
the cement. 

In accordance with the invention we in¬ 
troduce a suitable acid, such as commercial 
nitric acid, hydrochloric or sulphuric acid, 
M or in fact, most any form of acid or mix¬ 
tures thereof, within the well hole, by pass- 
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ing it through the rotary tubing after the 
same has been elevated sufficiently to expose 
the well surfaces to be treated if desired. 

If desired, the acids above enumerated, or 60 
other acids, may be diluted or in concen¬ 
trated form, or for that matter introduced 
in solution within the well with the circu¬ 
latory system of the rotary tubing, and thus 
be forced out of the hole around the tubing 65 
after it has acted upon the surface to be 
cleansed. It is. however, understood that it 
is necessary for the acid or the solution 
thereof to stand for a certain time within 
the well hole in order to complete its action. TO 
As to the percentage of acid to water, or 
the normal strength of the acid, or the vol¬ 
ume of mud, no fixed ratios have to be ob¬ 
served, for the reason that the speed of elim¬ 
ination of the colloids is generally propor- T5 
tionate to the strength and volume of the 
acid used. It is found that the mud colloids 
in the well hole are broken up entering par¬ 
tially into solution mechanically or chem¬ 
ically, and partially being subdivided into 80 
small compact masses by the acid solution, 
and that the acid solution seems to have a 
greater affinity for the colloidal mud than 
it has for the metallic casing through which 
said acid is introduced into the well hole. 65 
After the colloidal mud has been broken up 
by the acid solution so that the mud becomes 
freely suspended or dissolved in the water, 
it- may then be removed from the hole by 
mechanical action of the water acting as a 90 
vehicle for transporting it. As has been 
pointed out, water alone will not produce 
sufficient mechanical action to break down 
the bolloidal mud from the walls of the well 
hole and that the acid in the water, of any !) o 
proper strength, breaks up and destroys the 
tenacious colloids in an efficient and rapid 
manner, which, as altered sands, clays, etc., 
may then be removed by the aqueous vehicle. 

It is found that the acid or acids used for 100 
these purposes will not appreciably attack the 
metallic structures in the well hole, such as 
tubing and casing, collars, and the like, 
where mud is present in the hole, unless used 
to excess, inasmuch as when an approximate 106 
balance between the amount of acid and col¬ 
loidal mud is maintained the acid action will 
be expended upon the mud rather than in 
attacking the metal. It is found that if the 
process is properly timed and a proper H® 
amount of acid is employed the colloidal 
mud will be put into suspension in the fluid 
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or the colloidal properties destroyed, or hoth, 
and the residue may be removed prior to any 
appreciable attack upon the metals by the 
acid. 

5 The use of this process does not cause at¬ 
tack or injury of cement in the hole, whether 
it be set cement or neat cement or cement 
being introduced in liquid form, nor does it 
interfere with the setting of such liquid ce- 
10 ment, and if cement be present in the hole 
during the carrying on of the process the 
acid will act upon the cement to produce a 
thin superficial film or jelly which will pro¬ 
tect the cement against further invasion by 
15 the acid: so that the process is not only 
highly efficient for cleansing wells and re¬ 
moving therefrom adhering colloidal muds, 
clays, shales, or other earths, but the results 
are effected without injury to the metal ma- 
20 terials in the hole or cement masses, either 
liquid or neat cement present therein, and 
in the case of set cement acts to produce a 
protective covering for the cement mass, 
thus ensuring the integrity of the cement 
25 against its own further action. So that the 
process is both efficient and non-damaging to 
anything in the well hole. 

The process as herein described, so far as 
we are aware, is broadly new and has never 
30 been accomplished before to our knowledge, 
and it is therefore evident that the appended 
claims should be given a broad interpreta¬ 
tion in accordance with the step taken in the 
art, and we should not be restricted to any 
35 particular acid or acids in the carrying out 
of our process. 

Having thus disclosed our invention, we 
claim and desire to secure by Letters Patent: 

1. The process of cleansing a well hole of 
40 colloidal mud from the walls of said well 

hole, which consists in introducing an acid 
within said well hole to break up the mud 
colloids. 

2. The process of cleansing a well hole of 
45 colloidal mud from the walls of said well 

hole, which consists in introducing an acid 
within said well hole to break up the mud 
colloids, then removing the muds. 

3. The process of cleansing the walls of a 


well hole of colloidal mud. which consists in 50 
introducing an acid within said well hole to 
break up and suspend said colloids by acid 
action upon said colloidal mud, then remov¬ 
ing said mud from the well hole. 

4. The process of cleansing a well hole of 55 
colloidal muds which consists in introducing 
an acid solution within said well hole and 
permitting said solution to act upon the 
colloidal mud to break up the same and 
suspend the same in said acid solution. GO 

5. The process of cleansing a well hole of 
colloidal mud which consists in introducing 
an acid solution within said well hole, per¬ 
mitting said solution to act upon the col¬ 
loidal mud to break up the same and sus- Go 
pend the same in said acid solution, then re¬ 
moving said colloidal mud by an aqueous ve¬ 
hicle. 

6. The process of cleansing a well hole of 
colloidal mud from the walls of said well "0 
hole, which consists in introducing an acid 
within said well hole to chemically destroy 
the colloidal property of such mud. 

7. The process of cleansing a well hole of 
colloidal mud from the walls of said well 75 
hole, which consists in introducing an acid 
within said well hole to chemically destroy 
the colloidal property of such mud and to 
put such mud in part into solution. 

• 8. The process of cleansing a well hole of 8° 
colloidal mud when metallic apparatus is 
therein, consisting in introducing an acid 
within the well hole to render the mud ca¬ 
pable of withdrawal from the hole under 
liquid lift. 85 

9. The process of cleansing a well hole of 
colloidal mud, which consists in introducing 
an acid within said well hole to render the 
mud capable of withdrawal from the hole 
under liquid lift. 90 

In testimony whereof, we have signed our 
names to this specification in the presence of 
two subscribing witnesses. 

FRANCIS W. LAKE. 
ROBERT W. PHELPS. 

Witnesses: 

J. Shutt, 

Edna Turner. 
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To all whom, it may concern: 

Be it known that I, Charles E. Kraus, a 
citizen of the United States, residing in the 
borough of Brooklyn, city of New York, in 
5 the county of Kings and State of New York, 
have invented certain new and useful Im¬ 
provements in Plastic Compositions and 
Methods of Making the Same, of which the 
following is a full, clear, and exact specifi- 
io cation. 

It is well known that the plasticity of 
clays is regulated very largely by what is 
known in the ceramic art as “water of plas¬ 
ticity.” This term designates the amount of 
15 water required to develop the maximum of 
plasticity. My invention has for its object 
•to increase the plasticity of clay and other 
mineral substances having a limited degree 
of plasticity, or to impart plasticity to inin- 
20 erals which practically lack it, by adding 
thereto a certain proportion of fine grained 
minerals, having greater absorptive power 
for water than the clay or other material to 
be improved in plasticity, and containing a 
25 higher percentage of colloidal matter than 
such clay or other material. 

My invention may be used to increase the 
plasticity of kaolin, clay, bauxite, calcium 
carbonate, flint, shale, cement rock, asbestos, 
30 etc. Among the minerals suitable for use as 
plasticity-improving agents as referred to 
above. I will mention bentonite, ehrenber- 
gite, damonterolite and montmorillonite. 
These materials having colloidal properties 
35 of the order of bentonite and similar highly 
colloidal materials are in a different class as 
regards their colloidal contents from the or¬ 
dinary clays such as kaolin, klingenburg. 
•etc., bentonite usually containing from 85 to 
40 95% of colloidal matter and ehrenbergite 
from 70% up, whereas ordinar}’ clay usually 
contains only from one-half of one per cent 
to one and one-half per cent of colloidal 
matter, although some of the ordinary claj’s, 
especially klingenburg, may have a larger 
proportion. It is to be understood that thr 
term colloidal matter as used herein means 
that matter which gives bentonite and simi¬ 
lar substances their colloidal properties. 

The-bentonite or similar material is added 
to the clay or other substance to be improved 
in plasticity, either as a dry powder, or 
mixed with (suspended in) water, or with 
a viscous solution, such as a solution of alum 
or of sodium silicate, and by the use of such 
a viscous solution a gelatinous mass is ob- 
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tained. The dry powdered material, or the 
mixture of such naterial with water, or the 
gelatinous mass nentioned above, is m1 ^ 
thoroughly (in a it suitable apparatus) with 
the clay or othertsubstance to be improved. 

But instead of tmting the clay or like sub¬ 
stance in this Jinner, I may apply the 

(mixture in which clay, or 
tance is used. ; 

of bentonite or other' 
jing a very high percent- 

- 0 - ...Jatter added to the clay or 

other substance will vary according to the 
nature of the material and of the substance 70 
with which it is {o be mixed. Thus if ben¬ 
tonite is used for improving the plasticity 
of clay, kaolin, or the like, from five to ten. 
per cent of bentoiiite will be sufficient, unless 
very great plasticity is desired, in which case 
a higher proportion of bentonite will be em¬ 
ployed. If a material less plastic than clay 
is to be improved,! for instance bauxite, flint, 
calcium carbonate, etc., a greater percentage 
of the bentonite or other fine grained min¬ 
eral substance will be required than when 
treating clay; say. from fifteen to twenty 
per cent of bentonite will be employed in 
this case instead of from five to ten per cent, 
for ordinary use, and more if very high 
plasticity is to be obtained. 

The improvement in plasticity secured by 
the addition of the fine grained minerals re¬ 
ferred to above, is probably due to the fact 
that they fill the voids between the particles 
of clay or the like, and cause the mass of clay 
when dried, to Income stronger and denser, 
thereby improving its bonding quality. 

This action is probably due to the very hi<*h 
percentage of colloidal matter contained in 05 
bentonite and similar materials, said per¬ 
centage, as stated above, being from about 
forty-five to about two hundred times as 
high as it is for clay. Another advantage 

of my new treatment is that the clay, upon 
being fired, reaches the proper density^ at a 
lower temperature than heretofore, which is 
of value for certain classes of work. 

I am aware of the well-known methods of 
increasing the plasticity of kaolin by the 105 
addition of gums, tannic acid, electrolytes, 
etc. All of these however have certain un¬ 
desirable effects, which are avoided by the 
use of my invention. Thus, when an elec¬ 
trolyte is added, it has a tendency to float no 
to the surface and to produce uneven results 
during firing since the surface of the clay 
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body will in this case ftse more readily 
” than its interior. The addition of gums im¬ 
pairs the burning density of the clay. 

My invention improves the clay or other 
5 material as regards its raw strength, its 
bonding power, its density upon being fired, 
and its slacking qualities. 

By my invention it is possible to increase 
the plasticity of kaolin to such an extent that 
10 ball clay may be eliminated in making bodies 
or glazes in the manufacture of pottery and 
similar wares, thereby improving such goods 
in color and translucency, as well as reducing 
the cost of manufacture. 

16 Various modifications may be made with¬ 
out departing from the nature of my inven¬ 
tion as defined in the appended claims. . 

While in some of the appended claims, 
bentonite is named as the plasticity-improv- 
20 ing agent, I desire it to be understood that 
this covers equivalents, such as ehrenbergite 
or damonterolite. 

I claim as my invention: 

1. A plastic composition consisting of 
25 from 90 to 95% of kaolin and from 10 to 5% 

of bentonite. ! 

2. In the method of imparting plasticity 
to a mineral material, the step which consists 
in finely dividing a mineral substance con- 1 

30 sisting in the greater part of colloidal mat¬ 
ter and thoroughly mixing it with said ma¬ 
terial. 

3. In the method of imparting plasticity 
to a mineral material, the step which consists 

35 in finely dividing a mineral substance nor¬ 
mally having colloidal properties much in 1 
excess of ordinary clays and thoroughly mix¬ 
ing it with said material. 

4. & method of imparting plasticity to 
a mineral material, the step which consists in 
finely dividing bentonite and thoroughly 
mixing it with said material. 

5. In the method of imparting plasticity 
to a mineral material, the step which consists 
in powdering a mineral substance consisting 

? reater . P ar *k °f colloidal matter and 
thoroughly mixing it with said material. 

6. In the method of imparting plasticity 
to a mineral material, the step which con- 


• # 

Sists m powdering a mineral substance nor- 50 
mally having colloidal properties much in 
excess of ordinary clays, and thoroughly 
mixing it with said material. 

T. In the method of imparting plasticity 
to a mineral material, the step which con- 55 
sists in powdering lientonite and thoroughly 
mixing it with said material. 

8. In the method of imparting plasticity 
to a mineral material, the step which consists 

in finely dividing hydrous silicate of alum- CO 
1 ina normally having colloidal matter much 
in excess of ordinary clays, and thoroughly 
mixing it with said material. 

9. In the method of imparting plasticity 

to a mineral material, the step which consists 65 
in powdering hydrous silicate of alumina 
normally having colloidal matter much in 
excess of ordinarv elavs and thoroughly mix- 

• • » 4 \_. * 

ing it with said material. 

10. The method of forming a fired article 70 
of manufacture which comprises the steps of 
finely dividing a mineral substance normally 
having colloidal properties in excess of or¬ 
dinary clays, thoroughly mixing it with an¬ 
other mineral substance and firing the mix- 75 
ture. 

11. A fired cohesive article of manufacture 
containing thoroughly mixed mineral ma¬ 
terial and a mineral substance normally hav¬ 
ing colloidal properties much in excess of 80 
ordinary clays. 

T2. A* fired cohesive article of manufacture 
containing thoroughly mixed mineral ma- 
terial and bentonite. 

13. In the method for adding plasticity 85 
and bonding strength to a shaped and fired 
cohesive body containing clay the steps 
which consist in incorporating in a composi¬ 
tion containing clay, finely divided benton¬ 
ite, thoroughly mixing the mass, shaping the 90 
bodv and subjecting the same to firing. 

li. A fired cohesive body comprising a 
mixture containing clay and bentonite. 

15. A fired cohesive* body comprising a 
mixture containing kaolin and bentonite. 95 
In testimony whereof, I affix my signature. 

CHARLES E. KRAUS. 
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To all whom it may concern: 

Be it known that I, Ben K. Stroud, a 
citizen of the United States, residing at Los 
Angeles, in the county of Los Angeles and 
6 State of California, have invented certain 
new and useful Improvements in an Appli¬ 
cation of Mud-Laden Fluids to Oil or Gas 
Wells, of which the following is a speci¬ 
fication- * • 

10 This invention relates to oil, gas and 
water wells and the primary object of the 
invention is the provision of means for con¬ 
trolling the flow of gas, oil and water un¬ 
der pressure from the well and for sealing 
15 up the interstices in the sides of a well. 

Heretofore muds made from the shales and 
clays encountered in drilling have been used 
for the above purpose, but these muds have 
been found ineffective due to their light spe- 
20 cific gravity and thus the same have not suf¬ 
ficient body to resist pressure placed upon 
the same and will not penetrate or control 
heavy flows of oil, water or gas. 

Further, such muds or fluids are usually 
25 mixed to a thick consistency as possible in 
order to have a maximum weight in column 
for the better control of the oil, gas or water 
flow. Now by reason of such lack of weight 
as well as because thickness of such oil 
80 filled mud, the same becomes gas cut i. e. 
the gas becomes intimately mixed with the 
fluid with the result that the mud or fluid 
column in the well is dispelled and the flow 
of gas becomes uncontrollable. Uncontrolled 
55 or wild wells are wasteful and dangerous to 
both life and property and it is therefore 
the prime object of the invention to provide 
a fluid which will have sufficient body for 
effectively filling up the interstices in a well 
40 and for effectively controlling the flow of 
gas and oil in a well. 

It is another prime object of the inven¬ 
tion to provide an improved compound con¬ 
sisting of iron oxide, barium sulphate, lead 
45 concentrate and mercury or quick silver for 
effectively controlling the flow of oil and 
gas in a well and which will penetrate and 
seal dangerous flows of liquid, particularly 
when the same is accompanied by quan- 
60 tities of gas in the sides of the well with¬ 
out interfering with the drilling process. 

A further object of the invention is to 
provide an improved mud laden fluid formed 
of the above materials which will penetrate 
and seal up porous formations commonly 


FLUIDS TO OIL OB GAS WELLS. 

Ho. 630,399. Renewed December 16, 1925. 

encountered in the drilling of oil, gas or 
water wells in such a manner as to prevent 
their caving in or obstructing the passage 
of the drilling tools, the compound being 
of such specific gravity and fineness as to 60 
withstand all internal pressure and elimi¬ 
nate the inconveniences caused by all known 
mud laden fluids. 

With these and other objects in view, the 
invention consists in the provision of the 65 
improved compound consisting of iron oxide,' 
barium sulphate, lead concentrate and mer¬ 
cury mixed in the desired proportion and 
quantities according to the character of the 
well being bored. Iron oxide is especially TO 
suitable because it has a high specific grav¬ 
ity; accordingly by forming a mud of this 
Material a mud-laden fluid of a specific 
gravity considerably in excess of that of 
ordinary mud-laden fluids can readily be T5 
obtained, while the viscosity can still be 
l^ept low enough to permit it to be readily 
employed in the well and without becoming 
gas-cut. The specific gravity of ordinary 
mud-laden fluid can also be increased by 80 
t^ie addition of iron oxide thereto and a 
mud-laden fluid can be obtained whose 
viscosity is as required; the iron oxide is 
accordingly suspended in the earthy sus- 
pensoid. " 85 

| The employment of barium sulphate or 
barytes as a base of a mud-laden fluid is not 
claimed herein but is claimed in my appli¬ 
cation Serial Number 756,624, filed Decem¬ 
ber 17, 1924 in which the subject-matter dis- 90 
closed herein is also broadly claimed. 

The improved compound is introduced 
into the well casing and circulated through 
the well in the ordinary manner as m 
the usual practice of forcing water and the w 
ordinary muds through the well, and the 
compound will effectively seal up the sides 
of the well as heretofore brought out and 
effectively prevent the blowing out of the oil 
or gas. 160 

Changes in details may be made without 
departing from the spirit or the scope of 
this invention. 

What I claim as new is: 

1. The method of solidifying soil in oil 105 
wells and other shafts consisting of intro¬ 
ducing a mud laden fluid containing mer¬ 
cury into the well or shaft. 

2. The method of solidifying soil in oil 
wells and for preventing the blowing out of llf 
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gas and oil in wells consisting of introduc¬ 
ing a column of liquid containing mercury 
and lead concentrate in the well. 

3. The method of solidifying -mil m an 
oil well and for preventing the lowing out 
of gas and oil from the well consisting of 
introducing a fluid formed of . ariiun sul¬ 
phate. iron oxide, lead consentr:-1ana mer¬ 
cury into the well. 

4. A compound adapted for u*'- n oil wells 
comprising iron oxi<le. barium sr.iylmte. lead 
concentrates and mercury. 

5. A mud laden fluid for oil or gas wells 
comprising iron oxide in suspension.. 

6. In the art of boring or controlling oil 


or gas wells, the process comprising intro¬ 
ducing into the well iron oxide in suspen¬ 
sion. 

7. A mud-laden fluid for oil or gas wells 
comprising iron oxide suspended in an 20 
earthy suspensoid. 

S. In the art of boring or controlling 
oil or gas wells, the process comprising in¬ 
troducing into the well a mud-laden fluid 
and controlling the density of the fluid by -•’> 
the addition of iron oxide. 

In testimony whereof I affix mv signa- 
ture. 

BEX K. STROUD. 


Certificate of Correction. 

It is hereby certified that letters Patent Xo. 1.575,944. granted March 9, 1926, 
upon the application of Ben Iv. Stroud, of Los Angeles, California, for an improve¬ 
ment in “Application of Mud-Laden Fluids to Oil or Oas Wells,*’ were erroneously 
issued to the inventor. *aid "Stroud." whereas said Letters Patent should have 
been issued to X at tonal Pigments <C* Chemical Com pant/, of St. Louis, Missouri, 
a corporaiion of Missouri, said corporation., being assignee of the entire interest 
in said invention, as shown by the records of assignments in this office; and that the 
said Letters Patent should l>e read with this correction therein that the same may 
conform to the record of the caw* in the Patent Office. 

Signed and sealed this 13th day of April. A. D. 1926. 

[seal.] M. J. MOORE, 

. Acting Commissioner of Patents. 
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APPLICATION OF MUD-LADEN FLUIDS TO OIL OR GAS WELLS. 
Application filed December 17, 1924. Serial No. 756,624. 


To oil whom it may concern: 

Be it known that I, Benjamin K. Stroud, 
a citizen of the United States, and residing 
at Los Angeles, county of Los Angeles, State 
5 of California, have invented the new and 
useful Improvement in Application of Mud- 
Laden Fluids to Oil or Gas Wells, of which 
the following is a specification. 

This invention relates to mud-laden fluids, 
io and more particularly to their application 
to oil or gas wells. This application is a 
continuation in part of my application Serial 
Number 630,399, filed April 6, 1923, as to 
subject matter common therewith. 

U In the drilling and control of oil and gas 
wells mud-laden fluids are used. In rotary 
drilling the fluid is introduced through the 
drill stem to the bit and there issues to rise 
in tlie bore hole. The fluid performs not 
20 onlv the function of a lubricant in maintain- 
ing the bit itself as well as the stem lubri¬ 
cated. but it also serves to carry off the cut¬ 
tings and so prevents the bit and stem from 
sticking or “freezing” in the bore-hole; the 
25 agitation causes the cuttings to become and 
remain suspended in the fluid so as to rise 
therewith in the bore-hole. The mud laden 
fluid is introduced into the well by a slush 
pump while the fluid (carrying the cuttings) 
so i.- suing from the bore hole is discharged into 
a settling ditch where the cuttings settle 
out while the fluid is again passed to the 
well to complete another circuit. 

The mud-laden fluid also performs other 
35 useful functions even in rotary drilling oper¬ 
ations, namely, that of “miulding off” and 
hoMing down heavy pressures. The pas- 
s.-ure of the fluid in contact with the unlined 
walls of the bore-hole and under the liy- 
40 drostatic pressure of the fluid column, causes 
the fluid to penetrate the walls and thereby 
form in fact a distinct mud wall which seals 
or “muds oil” the surrounding region. More¬ 
over the weight or head of the mud column 
45 servos to hold down heavy pressures so that 
control of the well may be retained even 
when the pressures become high. 

Mud-laden fluids are also employed to con¬ 
trol wells generally. For this purpose the 
50 fluid is introduced into the well in any suit¬ 
able manner, as for instance with a device 


known as a lubricator, so that the bore^hole 
(or even the casing) will become filled with 
the fluid so as to over-balance the gas pres- • 
sures.i In this way the well may be main- 55 
tained under control, either temporarily or 
permanently, or even “killed”. 

The ordinary mud-laden fluid obtained at 
or from a well does not have the required 
characteristics to render it satisfactory. One 60 
of the important, if not the most important 
one, is that the specific gravity of the mud¬ 
laden fluid be not only sufficiently high to 
overcome the gas pressures, but this specific 
gravity must be maintained. Muds mixed 65 
from a clay or a shaly clay may be of such 
consistency that they can hardly be pumped 
and yet their specific gravity may not run 
over 1.3, i. e., eleven pounds to the gallon. 
Such a thick mud will, however, become “gas 70 
cut”, i. e., the gas aerating or working on 
the mud lightens the mud column to sucl 
an ektent as to become overbalanced by the 
gas pressure so that the mud column will be 
expelled from the well; accordingly the well 75 
is liable to pass beyond control resulting in 
great damage to property and loss of life 
or limb, and even causing craters and pre¬ 
venting proper finishing of the well. 

When the mud-laden fluid is too thick the 80 
cuttings will moreover not drop or settle 
out in the settling ditch, or the time foi 
settling may be so long as to render iti 
reuse impractical. Mud made from ashale 
or shaly clay is moreover not sufficiently 85 
slimy as to act properly, either as ? lubricat¬ 
ing agent for the bit or stem, or as a plaster¬ 
ing agent for penetrating or building up 
the walls of the bore-hole. In order to act 
properly in either capacity the mud-laden 90 
fluid should have sliming properties and not 
abrasive properties. The action of “mud- 
ding” is penetration followed by wall build¬ 
ing upon the mud itself. The plastered wall 
should withstand the erosional action of the 85 
slush pumps even when clear water is 
pumped past it for a considerable time as is 
often necessary. This resistance to erosion 
is extremely important and it is evident that 
a “sandy” fluid would act in an opposite 100 
manner from a slimy fluid, i. e., a sandy 
fluid would hasten the process of erosion 
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whether in the wall itself or whether a part 
of the moving columns of fluid being circu¬ 
lated. . 

One of the objects of this invention, 
5 therefore, is to provide a mud-laden fluid 
for oil or gas wells, which has the proper¬ 
ties and characteristics desired, and neces¬ 
sary in order to adapt it for its intended 
uses. . 1 

10 Another object is to provide a process or 
method for producing such a mud-laden 
fluid. 

Another object is to provide a process 
or method of applying such a mud-laden 
15 fluid to the boring or control of oil or gas 
wells. 

Further objects will appear from the de¬ 
tail description in which will be described a 
number of embodiments of this invention; 
20 it will, however, be understood that this in¬ 
vention is susceptible of various other em¬ 
bodiments. 

In accordance with this invention the 
mud-laden fluid is characterized by tlie fact 
25 that it has a specific gravity considerably in 
excess of that of water. This is important 
because the gas pressures encountered in oil 
and gas wells are usually equal to or greater 
than hydrostatic, i. e., equal or greater 1 than 
30 the pressures of a like column of water in 
the well. For safety’s sake the pressure 
exerted by the mud-laden fluid column 
should be considerably greater than that of 
a water column of the sam<‘ height. In 
30 accordance with this invention the specific 
gravity of my mud-laden fluid is substan¬ 
tially in excess of that of clay laden fluids 
of the same and required vise*>ity. I have 
found that a mud-laden flu 1 having a 
40 specific gravit}' in excess of t "o meets the 
requirements. 

The mud-laden fluid embodving this in¬ 
vention is. however, sufficient thin, when 
of the required specific grav .v, as to not 
45 only enable it to he readily pi mped and as 
to not only readily drop or s ::le the cut¬ 
tings, while maintlining them in suspension 
until out of the well: hut the character of 

muc * k- ase anc ^. °f mud-laden fluid 
formed therefrom is such as to not become 
gas-cut and not cause the column to de- 
, crease in specific gravity enough so as to be 
expelled. The base and fluid is, however, 
slimy as distinguished from abrasive; ac- 
cordingly not only does it perform the 
function of a lubricant for the bit and drill 
stem, but it is sufficientIy thin to properly 

'vail of the bore-hole "while 
building up a dense and non-eroding wall 
after such penetration. The fluid is, how¬ 
ever. non-setting, i. e., even when not agi¬ 
tated. the fluid will not set to form a solid 
mass. .Moreover the base will remain in 
suspension, even without agitation; it is in 
5 fact a true suspensoid. The base, as well as 


the fluid formed thereby is also inert chemi¬ 
cally, in that it does not attack the wall of 
the bore-hole or the casing and drilling 
equipment. 

A base which I have found especially 70 
suitable for forming a mud-laden fluid 
meeting the requirements and as possessmg 
the desired characteristics and properties, is 
barytes barium sulphate. It has a com¬ 
paratively high specific gravity and forms a 75 
suspensoid which even of a specific gravity 
of 2.55 (21 pounds per gallon) is thin 
enough to be readily pumped; moreover even 
at that high specific gravity the cuttings will 
readily drop or settle out. Its sliming prop- 80 
erties adapt it not only as a lubricant but 
also as a wall builder; the fact that it is a 
pigment base shows its property as a cover¬ 
ing medium. It will remain in suspension 
indefinitely, especially since it can be finely 85 
ground, 800 mesh being easily obtained. It 
will remain in a fluid condition and will 
not set as is the case with other high spe¬ 
cific gravity substances. It does not “gas- 
cut 7 ’ since it can be sufficiently thin while 00 
maintaining the required specific gravity. 
Barytes, even in its raw state is very' pure, 
the barium sulphate content running as high 
as 98%: accordingly even in its crude state 
it is chemically inert; moreover its purity 05 
enables its specific gravity to be maintained 
while its sliming and other properties are 
maintained. 

While a suitable barytes mud of even 2.5 
specific gravity can be obtained, I have 100 
found that a specific gravity of two or over 
is sufficient. Accordingly in order to obtain 
a sufficient thick mud-laden fluid in order to 
hold the cuttings in suspension, the barytes 
mud can be cut down with ordinary mud as 105 
obtainable at the well, so as to obtain the 
desired mud-laden fluid of the desired 
specific gravity (2 or over) and of the de¬ 
sired' viscosity. Since barytes is white it 
will serve to readily indicate the presence of 110 
petroleum. 

While I have found barytes especially 
suitable, other pigment bases may be used; 
one which I have found suitable is an iron 
oxide, such as ferric oxide (PV.0 3 ), or red 115 
pigment; this is commonly used in paints 
and is substantially inert chemically; it can 
be used in finclv divided form and forms a 
suspensoid, either alone or in connection 
with ordinary mud as found at the wells. 120 
While, however, iron oxide is chemically 
inert, it is a good conductor of electric cur¬ 
rents, while barvtes is not: corrosion of 

90 

casings due to electrolytic action may, there¬ 
fore. take place with iron oxide, while such 125 
action will not take place when barytes is 
used. The scaling and penetrative qualities 
of iron oxide are. however, high and a mud¬ 
laden fluid of a specific gravitv of two may 
be readilv obtained when using a base con- 
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taining only 85% iron oxide; such a fluid 
will be sufficiently thin to be readily handled 
and it will not become gas-cut. The slimy 
" lubricating, wall building and other prop- 
6 erties of iron oxide mud are also desirable. 

Another suitable substance or compound 
which may be used in an oxide of lead, such 
as plumbic oxide (PbO) or litharge; this 
compound is also commonly used in paints, 
10 is substantially inert chemically, and can be 
used in finely divided form and forms a 
suspensoid either alone or in connection 
with ordinary mud as found at the wells. 

It will, therefore, be seen that the inven- 
1® tion accomplishes its objects. A mud-laden 
fluid is obtained which will meet the condi¬ 
tions encountered in the drilling and control 
of oil and gas wells. The fluid may be used 
as usual in drilling, control and even in the 
20 killing of wells, without being subject to the 
disadvantageous features of ordinary mud. 
The mud may be used over and over again 
and may be used to increase the specific 
gravity and improve the properties of mud, 
25 available at the wells. 

It is to be understood that while a theory 
of operation has been advanced, it is not 
the only or necessary one but has only been 
advanced to facilitate the disclosure. It is 
30 understood, however, that this invention is 
not limited to any theory of operation or 
action. It is further obvious that various 
changes may be made in details without de¬ 
parting from the spirit of this invention; 
35 it is, therefore, to be understood that this 
invention is not to be limited to the specific 
details described. 

Haying thus described the invention, what 
is claimed is: 

40 1. A mud-laden fluid for oil or gas wells 

characterized by the fact that it is slimy and 
has a specific gravity which is substantially 
in excess of that of clay-laden fluids of the 
same viscosity. 

45 2. A mud-laden fluid for oil or gas wells 

characterized by the fact that it is non¬ 
setting and has a specific gravity in excess 
of two. 

3. A mud-laden fluid for oil or gas wells 
60 characterized bv the fact that it is slimy and 

non-setting and has a specific gravity which 
is substantially in excess of that of clay¬ 
laden fluids of the same viscosity. 

4. A mud-laden fluid for oil or gas wells 
55 characterized by the fact that it is chem¬ 
ically inert and has a specific gravity which 
is substantially in excess of that of clay¬ 
laden fluids of the same viscosity. 

5. A mud-laden fluid for oil or gas wells 
^ comprising a pigment base suspensoid. 

6. A mud-laden fluid for oil or gas wells 
consisting of a pigment base suspensoid and 
having a specific gravity which is substan¬ 
tially in excess of that ot clay-laden fluids of 

w the same viscosity. 


7. A mud-laden fluid for oil or gas wells 
comprising barytes in suspension. 

8. A mud-laden fluid for oil or gas wells 
comprising barytes in suspension and hav¬ 
ing a specific gravity which is substantially 70 
in excess of that of clay-laden fluids of the 
same viscosity. 

9. A mud-laden fluid for oil or gas wells 
comprising a slimy substance, whose specific 
gravitv is & susbstantially greater than that 75 
of clay, held in suspension in a lighter sus¬ 
pensoid. 

10. A mud-laden fluid for oil or gas wells 

comprising barytes suspended in an earthy 
suspensoid. 80 

11. In the art of boring or controlling oil 
or gas wells, the process comprising intro¬ 
ducing into the well a non-setting mud¬ 
laden fluid of a specific gravity which is 
substantially greater than that of clay-laden 85 
fluids of the same viscosity. 

12. In the art of boring or controlling oil 
or gas wells, the process comprising intro¬ 
ducing into the well a barytes-mud-laden 


fluid. 
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13. In the art of boring or controlling oil 
or gas wells, the process comprising intro¬ 
ducing into the well a barytes-mud-laden 
fluid of a specific gravity which is substan- 

i tially in excess of that of clay-laden fluids of 
the same viscosity. v 

14. In the* art of boring or controlling oil 
or gas wells, the process comprising intro¬ 
ducing into the well a non-setting mud¬ 
laden fluid of a specific gravity which is sub- 300 
stantially greater than that of clay-laden 
fluids of the same viscosity and sufficiently 
thin as not to become aerated. 

15. In the art of boring or controlling oil 

or gas wells, the process comprising intro- 105 
ducing into the well a mud-laden fluid and 
controlling the density of the fluid by the 
addition of a slimy suspendable ingredient 
whose specific gravity is substantially greater 
than that of clay. 

16. In the art of boring or controlling oil 

or gas wells, the process comprising intro¬ 
ducing into the well a mud-laden fluid and 
controlling the density of the fluid by the 
addition of barytes. 116 

17. A mud-laden fluid for oil wells char¬ 

acterized by the fact that it is sufficiently 
thick to hold the cuttings in suspension but 
sufficiently thin as not to become aerated 
and that its specific gravity is substantially 120 
in excess of that of clay-laden fluids of the 
same viscosity. ^ •• •. 

18. A mud-laden fluid for oil wells char¬ 
acterized!^ the fact? that it is sufficiently 
thick to hold the cuttings in suspension but 35 f 
sufficiently thin as not to become aeratqd and 
that its specific gravity is sufficiently high 

to overbalance a gas pressure substantially m 
excess of hydrostatic pressure. 

19. In the art of boring or controlling oil ^ 
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or gas wells, the process comprising intro¬ 
ducing into the well a mud-laden fluid, and 
maintaining the fluid sufficiently thin as not 
to become aerated and of a specific gravity 
5 sufficiently greater than that of clay-laden 
fluids so as to overbalance the gas pressure 
encountered. 

20. In the art of boring or controlling oil 
or gas wells, the process comprising intro- 
]0 ducing into the well a mud-laden fluid, and 
maintaining the fluid sufficiently thin as 
not to become aerated, sufficiently thick to 
hold the cuttings in suspension and of a spe¬ 
cific gravity sufficient to overbalance a gas 


pressure substantially in excess of hydro- 15 
static pressure. 

21. In the art of boring or controlling oil 
or gas wells, the process comprising intro¬ 
ducing into the well a mud-laden fluid, and 
maintaining the fluid sufficiently thin as not 20 
;to become aerated, sufficiently thick to hold 
the cuttings in suspension, and of a specific 
gravity sufficient as to overbalance the gas 
pressure encountered. 

In testimony whereof I affix my signature 25 
this 13th day of November, 1924. 

I BENJAMIN K. STROUD. 


Certificate of Correction. 

It is hereby certified that in Letters Patent No. 1,575,945, granted March 9, 1926, 
upon the application of Benjamin K. Stroud, of Los Angeles, California,^ for an 
improvement in “Application of Mud-Laden Fluids to Oil or Gas Wells, errors 
appear in the printed specification requiring correction as follows: Page 3, lines 47 
and 48, claim 2, strike out the words “ in excess of two ” and insert which is sub¬ 
stantially in excess of that of clay-laden fluids of the same viscosity; same page, 
line 62, claim 6, for the words “ consisting of ” read comprising; line 76, claim 9. 
after the word “clay” strike out the comma and.insert instead the word, and ; and 
that the said Letters Patent should be read with these corrections therein that the 
same may conform to the record of the case in the Patent Office. 

Signed and sealed this 13th day of April, A. D. 1926. 

[seal.] M. «L MOORE, 

Acting Commissioner of Patents . 
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Montmoril Ionite is designated as (Mg,Ca)0. ALO,.5SiO...>*il,()), 
with n. equal to about 8. Larsen and Wherry =" named beideilite 
and assigned to it the formula Al,0 3 .38i0 = ..rII,(), in which s is 
frequently equal to 4 and the alumina is replaceable by other oxides; 
Rote and Shannon concluded that this mineral consists of isomor- 
phous series of Al x O J .3SiO r /iH 3 0 and Fe,0 3 .3Si0.nHAX with n 
equal to approximately 4 2 * and with the water replaceable by alkali 
or alkaline-earth oxides. \ trying amounts of other minerals may 
be included as impurities. This also explains the differences in 
the various published analyses of crude bentonite. The few analyses 
given in Table 1 stress these differences and show that partly purified 
samples agree much more closely with the theoretical compositions of 
their essential minerals than do crude samples. The optical prop¬ 
erties of different samples are also affected by the presence of oxides 
of iron or potassium.* 0 

bentonites, although varying widely in comjxjsition. have many 
properties in common. Wherry * 1 has attributed the colloidal prop¬ 
erties of bentonite to a felted texture and a micaceous structure, in 
which the crystals have appreciable size in two dimensions but a 
thickness of colloid magnitude and also have the property of splitting 
up into still thinner plates. The texture supposedly lets water |>ene- 
trate the mass quickly, wet the surface, and force its way between 
the micaceous leaves of the crystals. 


Table 1.— Analyte* of bentonite* 


Compoaitloo of 

No. i 

» 

No. I 

No. 

No. j 

1 

No 

1 1 . 1 1 
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1 No. 

' No. 
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*• ! 
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2* 
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“ 1 
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.0 
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1.9 
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• iteotuotir. oear ration. >e\ it v *v vrx*r. analyst. 

• Bentonite. Ardmore. S. IHk (Ladou. Nonmetallir Minmb. 1925. p. 92) 

• Bentonite. Ardmore. S. I>»k.. punfled. (Ross and Shauooo. Jour. Arn. Cenm. Sw.,vol 9. iy>. p ** ) 

• Bentonite (yellow colloidal). Belle Foorrbe. S. l>ak. iLadon. r» 92. work riled.) 

• otaylstr (omit). Olay. Calif. (Roan and Shannon, p J*. work nted ) 

t Mootmurulnatu. toaausfy (M*. Ca) O-aJjOj. 5 ntt»«> M«o to ('»<). t«> I. 

• Brntonlte. Mine Creek. Ark. (punAed). (Rom and Sh:inDon. p * 0 *. work riled) 

• HrtdeUtt*. to satisfy Alt<h. 3 SiO*. 4lli<>. 

» Montmoriltonite. from OeDrrmi Petroleum Co.. Ix» Angeles. C.dtf. II C. \ wtvr. anuy.d 

• llaUo>Mtr. from Filtml Co., Los ADfeles, Calif. II C Varhrr. aiwl>>t 

• HrmoniU'. from Tmjan Minin* Co.. Dead wood, s I>jfc. 11 <* Va*h.*r. at>:il>*t 

• Kentucky bentonite, from W. A. Nelson. Tenn*~<a»w It. C Varher. »n il> -t 

• Tyt»- U-ntuoitr. near Rock Crack. Laramie Ba«a. Wyo. (LaUoc. p 92. »-Tk »if«d 

»Urvs. E 8. and Wherry. E. T.. - Heldelllte. a new mineral name**: Joor Waah. 
Arad Sri. t«L 15. VCT,. p 4tiT». 

•Roaa. C. S.. and Shannon. E. V.. “ Chemical composition and optical properties of 
beldelllfe ": J-ur. WaalK Acad. Bel., ml. 1.1. 15*25. p. 4C.7. 

** For analyw-s aamph-a of bentonite aee 5*. 13. and pp. 1 and 11. 

and Above. 

» Wherrry. K. T.. - Bentonite as a one (Ilmen atonal colloid**: Am. Mineral., voL 10. 
1033. p. 130. 
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INVESTIGATION OF PROPERTIES OF BENTONITE 11 

i 

Different bentonites were studied to obtain a better understanding 
of toeir projieilies ami to derive a scheme for their commercial 
identification and classification. 


EXPERIMENTS ON EFFECT? OF LIQUIDS ON SWELLING AND 

DISINTEGRATION 

In Bureau of Mines experiments a largo numlxr of samples of 
l>entonites ami clays from many section?* of the United States were 
used, hut to correlate the observed results more clearly t^sts made 
from four samples that seem to represent respectively foui( types of 
bentonite will l«» summarized. The analyses of these are given in 
Tal>Ie 1. analyses 0. 10. 11. and 1*2. Six»cial work was done on these 

* 4 # j 

and other samples to determine the effect of solutions on their swell¬ 
ing ami to attempt to solve the difficulties encountered drilling 
through lientonite. 

ACTION IN WATER 

To determine the action of water, small lumps of each type of 
bentonite were placed in 100 r. c. of water ami care was t^ken not 
to shake the container. Sample 0 broke down rapidly, spelling a 
little. On standing overnight a fine mud covered the bottofn of the 
beaker. Sample 10 acted in the same way. except that mj portion 
diffused through the solution. Sample 11 did not break down; it 
swelled <*onsiderably without disintegrating and on standing diffused 
and covered the bottom of the beaker. Sample 12 broke down into 

small fragments but did not diffuse. 

The relative swelling in water was determined by gradually adding 
2.5 grams of air-dried minus 10-mesh bentonite to a test tube 
containing water and ol>serving the volume of the swelled sample 
after 24 hours. Sumple 9 occupied a volume of 4.5 c. c.; sample 10, 
2.5 c. c.: sample 11. 15.5 c. c.: and sample 12. 1.7 c. c. The relative 
amount of swelling in water seems a rough method for classifying 
bentonites. 


CONTROL OF THE SWELLING OF BENTONITES 

I 

A study of the swelling of l>entonite and its control I: follows. In 
drilling wells for oil. potash, or other minerals water is generally 
used. If l>entonite is encountered the drilling water causes the 
bentonite to swell anil form a sticky mass which flows into th|e hole. 
As more water is mixed in. the mass becomes less viscous and finally 
results in a fx»rmanent suspension. There is a continuous transition 
from the >tiffe>t paste to the most mobile suspension, all dilutions 
being capable of holding other minerals in suspension. If oil is 
present bentonite promot«*> the formation of water-in-oil emulsions, 

*!>»«!<. C. W.. - Tb«? Kpt'Ulnt: of bentonite a ad Its control **: lad. and F.n*| Cbna., 
rot. 11*. ItCT. j». 13311. 
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which may be either very viscous or practically solid, as will be 
explained later. (See p. 27.) In any case bailing is very difficult 
and tedious. The sides of the hole may swell, heave, and cave and 
may result the collapse of casing. Prevention of the swelling 
of bentonite encountered in drilling is therefore an important 
problem. 

Warren “ in a few qualitative experiments found that a bentonite 
that swelled greatly when placed in water broke down without ap¬ 
preciable increase in volume or absorption of the solution when 
placed in a saturated sodium chloride brine. A solution 50 per cent 
saturated with sodium chloride acted similarly, but more of the solu¬ 
tion was absorbed by the bentonite. A 25 per cent solution of 
meth a n ol in water caused the bentonite to expand considerably and 
was absorbed to a notable extent. Warren applied his results in 
the field and demonstrated that by dumping 200 pounds of common 
salt in the bole a bed of pure bentonite 6 feet thick encountered 
at a depth of 1,895 feet could be drilled wet without difficulty. He 
also pointed, out that when salt water is encountered in drilling 
bentonite should present no difficulty. 

To obtain further data of the effect of different solutions on ben- 
ionite and on claylike material that might cause difficulty in wet 
drilling about 500 tests were made. The air-dried samples were 
stage-crushed through 10-mesh. The apparent volume of 2.5 grams 
was measured, and this sample passed slowly through a funnel into 
a test tube containing about 20 c. c. of the solution being tested. 
After 24 hours the height of the swelled sample was marked on the 
test tul>e, the appearance and feel of the material were noted, the 
tube was washed clean, and the volume occupied by the swelled 
sample measured by ol>serving the quantity of water run from a 
burette that filled the tul>e to the mark. 

Preliminary experiments indicated that there were two pertinent 
types of apparent increase in volume. The tirst type is due to the 
breaking dowqi of granules into a state of finer division when placed 
in a liquid. Material that exhibited none of the properties of ben¬ 
tonite showed; this tendency. For example, the apparent volume of 
a 2.5-gnim sample, which was 2.1 c. c. at minus 10-mesh, when.pulver¬ 
ised in a mortar to minus 2o0-me>h liecanie 4.0 c. c.: and 2.5 grams of 
file tninu- l<Mne-h sample when placed in water broke down, giving 
an apparent volume of 5.2 c. c. Although this breaking down was 
considerably decreased in saturated solution** of several salt-, only 
gasoline, kerosene, ami lubricating oil of the liquids tried had no 
visible effect ^>n the clays ami leiitonitea (except to change their 
color). In the** liquid- the -oil- retained their original hard gran- 

* VarTfO. J A.. " tfffi'l of ■••It m «I«T «»u N itt-'ime ' . Mm mud vol 7. 

p. t49. 
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232 PHYSICAL CHANGES EFFECTED BY WAITER 

I 

traces of alkali increases the size of positively charged colloidal particles and of 
reducing the size of those negatively charged. The addition of traces of acids 
has the opposite effect. 

The results of recent work on coagulation may be summarised as follows :— 

(а) The presence of a very minute quantity of electrolyte does pot lessen the 
number of particles of colloid in suspension. 

(б) The addition of a small quantity of electrolyte may increase t|he number of 
submicrons of colloid at the expense of its amicrons. 

(c) The electrolytic coagulation of a colloid composed of particles of various sizes 
occurs first by the aggregation of small particles with larger ones anjd not by the 
aggregation of particles of equal sizes, i.e. the larger particles act as condensation 
nuclei of the smaller ones. 

Many—but not all—coagulated colloids can be again dispersed by the reverse 
action to that which causes their coagulation, i.e. if precipitation is cjaused by the 
addition of positive ions, deflocculation will occur when negative ions are added in 
excess of the positive ions. * j 

The precipitates obtained from colloidal sols may be :— 

(i) Crystalline , without any colloidal characteristics ; 

(ii) Sandy or dense (as opposed to a flocculent or spongy precipitates) and usually 
formed by agglomeration of a flocculent precipitate ; 

(iii) Flocculent , light or spongy precipitates which do not settle readiljpand usually 
include a large proportion of water. Many gels are of this type ; 

(iv) Gelatinous , jelly-like, or viscous, as aluminium hydroxide and differing from 
a true jelly in showing a distinct liquid phase ; 

(v) Curdy , or resembling the curds produced by adding an acid to milk ; 
and 

(vi) Liquid. 

The size of the precipitated particles depends on the conditions undel which they 
are formed. If produced from highly-concentrated solutions, the precipitates are 
usually flocculent or crystalline. If gelatin or some other substance whicjh is strongly 
adsorbed by the precipitate is present before and during precipitation the precipitate 
will be in a finely-divided state. Slow precipitation, especially undel favourable 
conditions of temperature, usually favours the formation of a coarsely crystalline 
precipitate. The presence of ions of a particular type may also affect the nature of 
the precipitate. 

Protection. —When a stable colloid, such as gelatin, and a less stable colloid of 
the same electric sign are acted upon by an electrolyte of opposite sign which is 
sufficiently concentrated to coagulate the less stable colloid, but not the more stable 
one, the latter may act as a protective agent and prevent the coagulation and pre¬ 
cipitation of the less stable colloid. In this way, an unstable colloidal sol may be 
protected by the addition to it of a more stable colloid, the mixture being less liable 
to coagulation than the original colloid. The black colloidal matter fojiind in soils 
(humus), gelatin, peptone, and many organic colloids, are very effective protective 
agents and prevent precipitation or flocculation. 
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If a colloidal sol is of complex composition it may be fractionally precipitated by 
carefully adjusted quantities of the precipitating agent, and by this means one of the 
colloids present may be separated before the others. Thus, with very careful additions 
of acid, the greater part of the clay may be precipitated from a mixture of clay and 
silica sols and a more desirable product thereby obtained. Fractional precipitation 
is well known in ordinary chemical operations and its use in connection with sols 
involves no novelty but its practical importance is seldom realised. 

The nature of the gel or precipitate is greatly affected by the concentration of the 
sol from which it is produced, by the temperature, the rate at which the precipitate 
is added, and even by the quantity of sol used at a time. Consequently, all these 
factors require careful attention in the preparation of a colloidal gel. It is also obvious 
that if a sol contains any other substances in suspension—such as minute flakes of 
mica which are enmeshed in the clay sol—these will be carried down into the clay gel 
unless they are removed by a process of fractional precipitation. 

Flocculation increases the plasticity of clay pastes, which contain sufficient colloidal 
material, and it is one of the means employed for increasing this quality where it is 
lacking. Its action in this respect is limited by the amount of colloidal matter 
present (see p. 271). 

Deflocculation.—One of the characteristic properties of a freshly precipitated 
clay—which may be regarded as a clay gel—is that it can be deflocculat^d, t.e. the 
particles are reconverted into a form in which they 'will remain indefinitely in suspen¬ 
sion by the addition of a suitable electrolyte. This process is also termed peptisation 
(see also p. 235). Several theories as to the cause and procedure of deflocculation 
or peptisation of (flays have been propounded by various investigators. Rohland 
considers it to be due to the addition of hydroxyl (OH) ions to the clay and states 
that they may be added in the form of any hydroxide, an y salt c ontaining a strong 
base and a weak acid, or any other suitable basic material of either organic or inorganic 
nature. 

Later investigations seem to suggest that the principal cause of deflocculation is 
the adsorption of metallic ions. Freundlich attributes deflocculation to a lowering 
of the surface tension as a result of the adsorption of the added ions. If this is 
correct, the deflocculation of clay by very dilute solutions of ^od iu msilicate or other 
sodium salts is dup to the adsorption of the sodium ion by the mass of clay, the 
surface tension of which is then reduced sufficiently for the particles to escape and to be 
distributed through the liquid by the violent stirring which is usually an essential 
accompaniment of deflocculation. 

Purdy regards flocculation and deflocculation as due to the difference in surface 
tension of the water in excess of the amount required to develop plasticity and the 
surface tension of the water-film, flocculation occurring when the surface tension of 
the water-film is less than that of the excess water and deflocculation when the surface 
tension of the water-film is greater than that of the excess water. 

Another suggested explanation is based on the fact that, although it is generally 
considered that clay is neither soluble in water nor is it a solvent for water, yet, if an 
alkali is added either to the clay or to the water, some of the clay becomes “ soluble.” 
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In the case of complex adds, it is usual to explain that a neutral “ sajt ” is formed 
which is soluble, and it is probably correct to say that the same occurs ydth clay, the 
product in this instance being not only more soluble in water, but a better solvent 
for water than the original clay. 

There is clearly a great difference between the properties of a system of water 
dissolved in clay and of clay dissolved in water, and it is this difference which is usually 
overlooked. 

The reason that some substances peptise clay whilst others coagulate it, appears 
—at least in some cases—to be due to the fact that, in the first case, the compound 
of clay and added substance is suffidently soluble for the whole system to turn in the 
direction of a more mobile solution, whilst in the latter case, the compounds produced 
are less soluble in water, have a lower hydration capacity, and so are more easily 
separated (by coagulation) from the dispersion medium. 

Many substances will lower the surface tension of the mass of clay and serve as 
deflocculating agents, so that it is possible to use— 

(i) A liquid such as water. Water is so readily decomposed (hydrolised) into 
what may be regarded as acid- and basic (OH) ions that it acts as a powerful 
deflocculating agent, though its action is greatly increased by the addition of a little 
acid or alkali as may be required. In deflocculating clay, a little alkali (such as • 
ammonia, soda, etc.) is used, as acids have an effect on clay which is the opposite to 
that of deflocculation. Heating the water aids the deflocculation, and for this reason 
hot water is sometimes used in pottery-mixing machines or blungers so as to secure 
the more rapid production of a uniform slip. 

(ii) A non-electrolyte, such as many organic liquids (they are too costly). 

(iii) An ion such as is produced by the dilution of some solutions of salts and other 
soluble substances, two groups of ions being formed, one of which can be adsorbed 
by the clay. Sodium carbonate, for example, splits up when in a sufficiently dilute 
solution into sodium ions and C0 3 ions; the sodium ions are at once adsorbed by the 
clay, whose surface tension is thereby lowered, thus liberating the particles of clay 
ready for dispersion by the mechanical process of stirring or by the slower process of 
diffusion. The oxides and hydroxides of calcium, barium, sodium, or potassium 
are very satisfactory deflocculating agents, the last two being very powerful. v 
M. Simonis 1 has found that lithia is_g ven more powerful than soda in increasing the 
suspensibility of clays, and soda is, in tu rn, mo re powerful than potash. Other sub¬ 
stances which act in a similar manner include various soluble phosphat es, carbonates, 
and silicates. Some substances, such as borax , act in the reverse direction to what 
is anticipated, and cause flocculation instead of deflocculation. Mellor, Green and 
Baugh * found that the following substances increase the fluidity of clay slips when 
small proportions of them are used; but with larger proportions, the fluid becomes 
more viscous: s odium car bonate, potassium carbonate, “ fusion mixture, potassium 
sulphate, potassium bisulphate, potasslum~hydroxide, potassium nitrate, sodium 
sulphide. The following substances also cause deflocculation, though some of them, 
when at a greater or less concentration than those used by these investigators, may 

* Sprechsaal , 39,1167, 1184 (1906). * Loe, c»L, p. 244. 
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have a different effect: sulphates of magnesium, mercury and sodium, sodium 
sulphide, acetate, chloride, phosphate and silicate and ammonium gallate. 

Ashley has staged that the following alkali-salts also deflocculate clay : sodium 
oxalate,potassium oxalate, ammonium oxalate, soft soap, borax, potassium phosphate, 
disodium-hydrogen phosphate, sodium dihydrogen phosphate, sodium-hydrogen- 
ammonium phosphate, potassium cyanide, potassium ferricyanide, sodium arsenite, 
potassium permanganate and many dyes. 

If the ions which take no part in flocculating or defiocculating the clay can combine 
with any other substance which is present, they may form an insoluble compound 
which is then precipitated. Thus, on adding sodium carbonate to a clay gel con¬ 
taining lime, the sodium ions effect deflocculation, whilst the C0 3 ions combine with 
the lime and form insoluble calcium carbonate which is precipitated. 

(iv) A salt which is decomposed into its constituent ions, as just described. 

_(v) A deflocculated colloid, the particles of which bear the same electric charge 

as the clay or other substance to be dispersed. 

(vi) A mixture pf two or more defiocculating agents, such as a mixture of sodium 
carbonate and silicate (water-glass). 

(vii) The removal of an agglomerating agent, if present, from a colloidal substance 

will often effect its deflocculation and conversion into a sol. Thus, some ciavs which 

* • 

contain humus derived from decomposed vegetable matter, produce sols of an entirely 
different character if the humus is destroyed by sulphuric acid or ammonia, or 
if it is removed by washing the clay with water. This process is of very limited 
application. 

In the case of materials which are not pure, it is sometimes necessary to convert 
any interfering impurities into an insoluble or inert form before commencing the 
deflocculation; thus, any soluble sulphates present should be precipitated by the 
addition of barium hydroxide prior to adding the defiocculating agent. The barium 
hydroxide serves a double purpose, first, rendering the sulphates harmless, and any 
surplus defiocculating part of the clay. 

It is most important in defiocculating clays that exactly the right proportion of 
alkali or other agent should be added, as when too much or too little is used a reverse 
action may take place. The permissible range is often very small and, in the case of 
some clay slips examined by H. Kohl, the minimum viscosity was obtained with 0-3 
per cent, of sodium carbonate and the maximum viscosity with 0*83 per cent. With 
another fine clay, A. Mayer found that the maximum amount of electrolytes which 
would allow 100 grams of the clay to remain in suspension in 500 c.c. of water were as 
follows: 2-5 per cent, of a mmonia a nd 0*025 per cent, of each of the following: 
sulphuric acid, hydrochloric acid, nitnc acid, alkali sulphates, chlorides, or nitrates. 

Purdy explains the changes which result from the action of electrolytes by sug¬ 
gesting that when an alkali is added and is adsorbed by the water-film (p. 246), the 
surface tension is increased and deflocculation occurs. When a maximum has been 
added the remainder goes into the excess water, increasing its surface tension so that 
flocculation occurs. 

The effects of alkalies on clays are sometimes further complicated by three or four 
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colloid-chemical processes overlapping each other. Wo. Ostwald hlas summarised 
them as follows :— 

(а) The clay, an electro-negative colloid, is deflocculated by the addition of alkali. 
This puts it into a more highly dispersed state, an effect entirely similar to that 
observed when other negative colloids (like the metals) are treated in Ijhis manner. 

(б) A swelling is produced and attains its optimum at a slightly higher concentra¬ 
tion of alkali than that needed for deflocculation. Time is needed for this swelling. 

(c) Alkali attacks the organic colloids (humus, etc.), deflocculating them with 
small amounts of alkali, but larger amounts leach them out and bring them into a 
molecularly dispersed condition. In this way, they lose their importance as “ pro¬ 
tective hydrated emulsoids.” 

( d ) In time, the deflocculation and the increase in viscosity tend to nullify each 
other. 

Deflocculation reduces the plasticity of clays, whilst flocculation increases it. 
Consequently, it is possible to decrease the plasticity of an almost dry clay by mixing 
it with a small quantity of a very dilute solution of alkali instead of plain water. 

Protection of Clay Suspensions.—For the reasons given on pi “232, a clay- 
suspension may not be precipitated on the addition of a coagulant ill a protective 
colloid is also present. To some extent, plastic clays also act as protective colloids, 
because they effect the suspension of non-colloidal and non-plastic particles. Even 
when a protective colloid cannot completely prevent flocculation, itl may greatly 
increase the minimum amount of electrolyte necessary to produce flocculation. When 
flocculation occurs, the protective colloid also aids in preserving the resulting gel- 
structure, so that deflocculation is more readily effected than when no protective 
colloid is present. Thus, in the case of a gold colloidal sol , a small proportion of t annin 
is used as a protective agent. The sol may be evaporated to dryness, keptlndefinitelyP 
and when required for use it is simply dropped into water and is thus rjestored to its 
original sol state. In the case of clay slips, the valuable protective pjowers of the 
humus compounds in the soil and in decomposed urine have long been recognised in 
an unscientific and empirical manner. Still more recently, J. P. Guy ha|s found that 
the addition of a little specially prepared sewage sludge to fireclay used in making 
saggers adds greatly to their strength. This is attributable to its protective action 
on the colloids in the clay. 

The presence of certain, adsorbed salts appears to be necessary for jbhe stability 
of clay suspensions ; this is also a characteristic of many colloids (p. 238J. B. Moore 
and others hold that when the last traces of electrolytes are removed from colloidal 
sols, the latter are denatured or polymerised with resultant coagulation, and they 
maintain that small quantities of such electrolytes are essential to the stability of the 
colloid sol state. The higher alkali content of ball clays may possibly account for their 
greater colloidal properties as compared with those of china clays. 

Kataphoresis.—Like colloidal sols (p. 229), clays are influenced by an electric 
current, the clay particles behaving as an electro-negative colloid and travelling 
towards the positive pole or anode. This property is used in the drying of clay- 
suspensions by electro-osmosis, and B. J. Allen has used the phenomenon of kata- 
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of any material to which they are added. Consequently, the proportion of water 
required to make a plastic paste of good working consistency is also reduced, as 
are the tensile and crushing strengths, but the porosity after firing is usually 
increased. 

The effect of organic matter on the colloidal properties of clays has already 
been described (pp. 244 and 249.). It will be seen that it may have one of two effects : 
(a) to introduce acids into the clay, which flocculate the colloids present; or (b) to 
increase the amount of colloidal matter present. In both cases it increases the 
plasticity if the organic matter present is not in too large a quantity. Clays con¬ 
taining much organic matter are often liighlv plastic. Hard, compacted clays 
containing much organic matter may also develop a high plasticity on mixing them 
with a suitable proportion of water, allowing them to “ age ” and then tempering 
the paste. 

The effect of adding colloidal matter to a slightly plastic clay or ceramic 
material cannot always be predicted with certainty. The addition of organic colloids 
has been dealt with above. A. S. Cushman 1 found that colloidal alumina increased 
the plasticity of clays, but F. F. Grout found that when such masses are dried 
they are very feebly bonded. 

Colloidal iron hydrate has been found to increase the plasticity of clays, but 
colloidal silica appears to have little or no such effect. 

Increasing Plasticity.—The investigation of methods of increasing the plasticity 
of clays and ceraigic materials is beset witli many difficulties ; among others is the 
difficulty of distinguishing between the actual plasticity of a mass and the potential 
plasticity which may be developed by various means, such as incorj>orating a suitable 
proportion of water or storing the material under conditions which will ensure the 
uniform distribution of the water present and by the possibility of actually increasing 
the plasticity by converting some of the non-plastic materials present into plastic 
ones, or by the addition of some substance which definitely increases the total amount 
of plastic material present. 

The plasticity of a ceramic material may be increased— 

(a) By the addition or removal of a suitable proportion of water. 

(0) By the more thorough incorporation of the water and plastic materials 
present. 

(c) By the removal of some of the non-plastic material present (usually by con¬ 
verting the material into a slip, allowing some of the non-plastic matter to “ settle 
ont " and then removing the excess of water from the decanted slip). 

(i) By the addition of any substance which, on fermentation or other deoom- 
portion, produces a free acid, e.g. peat, cellulose extract, etc. 

(e) By the addition of any substance of a colloidal gel nature, or one which la 
converted into such a substance on prolonged storage, e.g. colloidal silica, alumina, 
or iron hydrate, hot starch, dextrin, tannin, rubber, sumach, inulin, caramel, gelatin 
gum, giyeogen or various ferments and enzymes; the plasticity of clay may be 
increased, but care must be taken to avoid confusion between true plasticity and 

1 Tram. Amer. Cer, Soe., 6, 7 (1904). 
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the pseudo-plasticity caused by the addition of materials of an oily, gelatinous oar 
gummy nature. 

(/) By the addition of a weak acid such as gallo-tannic. acetic,j or humic acid, 
or of crude extracts containing one of these or other weak acide, such as peat extract, 
straw extract, etc. 

(g) By the addition of any flocculating or coagulating agent (p. 243). 

(A) By an electrical treatment which will reverse the electric charge in the material. 

(*) By grinding and pugging with water, which increases the hydrolysis and, 
therefore, the number of flocculating ions in the mass. 

(j) By the process known as “ ageing ” or “ souring (p. 274). 

Reducing Plasticity.—The plasticity of a ceramic material maj[ be reduced by 
the converse of any of the methods just described, viz.:— 

(ij By the removal of a sufficient proportion of water, 
wa*cr to convert the plastic material to a slip, 
not the potential, plasticity. 

(ii) By insufficiently mixing the various ingredients of a ceramic mixture. 

(ui) By the addition of non-plastic material, such as sand or grig, the effect of 
which is to distribute the plastic material through a larger volume, i.e. direct 
reduction of plasticity by dilution. 

(iv) By any process which suitably increases the proportion of fre<) hydroxyl ions, 
e.g. the addition of a deflocculating agent such as sodium carbonate (p. 247). 

(v) By any electrical treatment which has the same effect as a| deflocculating 
agent. 

(vi) By heating the material to 200° C. or to any other suitable temperature. 
This is usually the simplest and most effective means of reducing plasticity, and it 
has the further advantage that the plasticity so lost cannot be regained. 

Rohland has suggested that any treatment or addition which results in an increase 
in the number of hydroxyl (OH) ions will reduce the plasticity of al ceramic mass, 
and that any means which increase the number of hydrogen ions will also increase the 
plasticity. This statement, whilst of wide application, does not appear to be of quite 
such general use as Rohland has suggested. 

Plasticity and Viscosity.—Plasticity appears to be closely related to viscosity, 
and it has been suggested that plasticity may be estimated from the measurements 
of the viscosity of a material. Thus, Bingham and Green have suggested that the 
only difference between the flow of a viscous liquid and of a plastic substance under 
pressure is that, with the former, the flow starts on the application of any pressure 
(no matter how small), whilst with a plastic substance the flow does not start until 
the applied pressure has reached a definite amount depending on the plasticity of 
the matpriAl- A. de Waele has shown that this is incorrect and that the analogy 
between plastic bodies and viscous liquids is very simply shown bvl 
relationship*:— 


liquids under normal shear have ^ constant, 


whilst plastic bodies 

constant, where P is the applied pressure, Q is the volume discharged from the 


the following 


have ~ 
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paste (p. 258), but the amount of non-plastic material which can be incorporated with 
any given clay is, of course, limited by the amount of such material already present. 
For this reason, apy treatment which increases the proportion of viscous fluid in the 
mass also increases its binding power. 

Clays, such as ball clays, with a high-binding power are very valuable in the 
manufacture of articles containing, by necessity, a large proportion of non-plastic 
grains, as grog bricks, porcelain, earthenware and various refractory articles of 
special kinds. 

Atterberg has classified clays with reference to their binding power as follows :— 

Class I. Clays which can be mixed with two parts by weight of sand without 
undue loss of plasticity. 

Class II. Clays which can be mixed with only one part by weight of sand. 

Class III. Clays which cannot be mixed with an equal weight of sand without being 
too weak to be used. 

Measuring Binding Power.—The oldest method for measuring the binding 
power of a clay is that of Bischof, which consists in mixing the clay to be tested with 
a suitable non-plastic material (such as fine sand) in various proportions and with a 
suitable quantity pf water. The mixtures are then shaped into balls of equal size, 
which are dried and then nibbed between the thumb and finger or with a soft brush. 
That mixture, which can just i *sist the abrasion of the fingers or brush, is regarded as 
showing the maximum amount of non-plastic material which can be satisfactorily 
added to the clay. This method gives much higher results than can be used in actual 
manufacture, so that some investigators have modified it by forming the mixtures 
into cylinders, which are allowed to stiffen slightly and are then rolled until cracks 
appear. The mixture which can be rolled the longest is the one which will have the 
highest binding j*>wer. In another modification, the greatest length to which the 
cylinders can be rolled without cracking is regarded as a measure of the binding potver. 
Each of these methods lack definiteness and it is better to determine the tensile 
strength of the various mixtures in the pasty, dry, or burned state, as may be desired 
(see p. 193). 

The binding power of different materials has been described more fully in connec¬ 
tion with Strength (Chapter IV.). 


Slips and Slurries 

For some purposes, clays, clay mixtures, and other ceramic materials are used 
in the form of a slip or slurry, which consists of a suspension of the finer solid particles 
in w’ater. Such a slip or slurry may contain almost equal weights of solid matter 
and water, or it may contain only 5 per cent, or even less solid matter. Owing to 
the large proportion of w'ater present, slips and slurries have all the properties of 
fluids; they can be poured readily from one vessel to another, can be mixed like 
other liquids, and have a viscosity w’hich depends upon the nature and proportion 
of solid matter present. 
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Removal of sand from the fluid after it leaves the well and beforje it is returned to 
the mud pit is essential for best results. Sand in the fluid pumped itjto the well causes 
on the pump linings and valves and on the drill stem, is instruction tal in freezing 
casing and drill stem and greatly reduces the plasticity ami wall-building properties 
of the clay. While the mud ditch is fairly effective in removing tljc larger particles 
of sand from the fluid if kept clean, much of the finer sand passes through the ditch 
into the mud pit and is returned to the well. Suite ofierators avoid difficulty as a 
result of this, by occasionally discarding the fluid and mixing new. bi|t a more econom¬ 
ical plan would seem to lte to devise a means of effectively removing the sand. (Hie 
California operator has developed a revolving cylindrical screen. plaj*ed over the mini 
ditch, through which all fluid must pass, the screen U*ing revolved l*y the fluid. 
Efforts have also been made to adapt the sorting tube and hydraulic classifier used in 
ore fo the work of •?»«* ♦!»*• •«*»>« I fm»i *U »>...! 

Physical Propert i es of Mud-lades Fluid Used in Rotary Drilling.—The muds used 
in actual practice vary widely in the percentage of clay ami in the physical property's 
of the clay. The type of clay best suited to the work is one which has a slow 
rate of settling, a high specific gravity and a low viscosity. Thejsc conditions are 
best fulfilled by an unoxidized <gray, blue or green > day. fr«-c {nun sand or other 
eoarse material. Some clays when mixed with water apparently possess colloidal 
properties and r emain in suspension for long periods of time without appreciable 
'Settling. Nevertheless, a large percentage of solid may Ik* present, and the specific 
gravity of sand-free mud may range ns high as ] .45. It is found tl at these colloidal 
clays am more finely divided than ordinary clays, and for the amount of solids con¬ 
tained have an unusually high viscosity. Coarse sands therefore jet tie l«*ss rapidly 
ttd •ffectively in such mixtures than through ordinary muds. A jsmall amount of 
alhli added to tbe day-water mixture will greatly increase its colloidal properties, 
while acids and iwitrsl *slt« K«w th#» roi-rw * 

Careful testa made on typical mud-laden fluids used in rotary drilling in the Cali¬ 
fornia fields have shown specific gravities ranging in most cases from 1.10 to 1.25 
12 lb. per gallon) and Engler vise*cities ranging from lL:> to 4 at 20 C. 
Imamm in te m perature has but slight cff«*ct on the visrositv of these mixtures, temting 
to reduce tbe viscosity somewhat. In general, oxidi/cd elnvs ired. yellow and brown 
cfa^s) afO found to settle at a more rapid rate than flu* uuoxidi/cd material, tlniugh 
tbeiU are apparent exceptions to this statement. The unoxidized days also have a 
much gr ea t er absorptive rapacity for wat.*r. and it is -uggested that this property of 
day in tbe dry condition l>c used as a means of -dieting one clay in preference to 
another for rotary drilling purj»»ses. Typical te-ts slmw' good clays to have .*>0 tiroes 
the absorptive capacity of |aw»r.clays. S*me u«wk1 clays will absorb more than 2.5 
Cmn their dry weight of water. * 

At times when it i« necessary to deal with unusually high pressurf*. the amoimt of 
•olid clay pumped into the well may rvwl the amounts indicated a|*»ve. but in such 
Cases the surplus solid material settles rapidly and is not regarded as 4» permanent part 
of the mud fluid The fluid may, of course. I** thickened tem|*>rari Iv to any desired 
degree by stirring more clay into the fluid in th»* mud j»it. the only limitation l**ing 
imposed by the ability of tbe puinjs to handle the mixture. 

Action of the Mud-laden Fluid on Porous Rock Faces. —The extent to which the 
mud fluid will «lej«osit clay »*n the rock, wall- of th** well will deficnd dj*»n the percent¬ 
age «f clay present in t fi«- fluid. its colloidal eoudit ion. th** rate of tlow.| the pre-sun* and 
the condition of the wall-. It h i** l *»-cti shown in the previous >e«*ti«|in that a certain 
proportion of the day tends ><• remain in permanent sus]K*nsion. atid this ordinarily* 

• Moxtoowcht. C. 11., and < iiKi^Tif. L. (•., Properties of nuld-laden fluids, a 
Thou prepared under the direction of tlie author, University of California, 11*20. 
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**‘ ! Ui,t U * • *'«> «*l»y ..n the wnlbti.o well mn«t 1* in addition 

to the atJKMmt which rrtuams prmiaiufitlv in the thud Accordingly. when it it 
particularly desired to depix.it mud on the walls of the a el), the driller thickens tht 
tn the mud pit. More day must continually :»dd.*d ,f the mudding proem 
b to l*c continued. for the fluid will soon drop it-* surplus day and eon* to a condition 
of equilibrium. It *hould he noted that the volume of clav neerasarv to planter the 
WaIN 0, ‘ " o11 *»H van- directly as the diameter of the hole. That is. the wall area 

expo<**d |st foot of depth, in a 12-in. hole is double t* ,♦ „* ;i f»-in. hole. iVposition 
of mud on the walls of th* well is greatly aided by the pla-tcring action of the coren- 
trieally revolving drill stem. -- 

1 he amount of clax carried by the fluid in th:» o»iiditi«*n <»f ••o*i:hbri , i’u varies with 
the nature of the day (a-* explained :«l->ve . and al** with the rate of flow The 
amount of clax that max l*e curried hi the x\<*11 fluid without dcjaxitton increases as 
the xelocitx of flow increases, a factor directly defstidcrit The sjwa-d and eapaeitv 
of the putttjk* and ufior. the cn>s*-*oet ion.nl area U-tween t|„ drill *ten» and the wall* of 
1 he well. It follows that if heavy definition of ehix’ j> the «»t»j*»«*t nHijtht, the sjieed of 
the putnj** must Is* reduced until a **uitablc rate «»I now* n attaint'd. If a slush pump 
delivers 1<*0 (Cal. of fluid jwr minute through n tV-m stem working in a 10-m hole, the 
rate of flow us the fluid aseemls through tie* "« 11 will !»*• al«iut 4t ft. f*rr minute. 
U ith a 4-in. stem tn a <-tn. hole and the suite* delivery eajwity of the pump, the rate 
of flow will be al<out twice as great. I he fluid w ill carry a mueh higher j«crccnt:igc of 
clay at the higher spied without defs^ition than at the lower. Hv xarying the <j*-ed 
of the pumj**, a mee adjustment of the rate of dej**sitK*n to suit any condition imposed 
is possible. 

The pressure maintain'd upon the fluid is also a factor in determining the rate 
of deposition, sinee it is only by cxrrss of pressure in the well fluid, in comparison 
with that in the formations jwnetran-d, that the fluid is able to enter the formation. 
When drilling in porous rucks, there 10 a measurable loss of \*olume in the well fluid 
which can only be arcounted for on the assumption that the fiorous rock has absorbed 
the lost x*olunie. \N hen mud u al>sorI>ed bv the formation, the clay undoubtedly 
iolJows the water into the crevices and pores of the rock to some extent. As it does 
so. howex-er. the openings through which the mu«l flows gradually become clogged, 
until eventually they l»ecome itnj«cmous to the passage of fluid and the formation » 
effectively sealed. The extent to which clay penetrates the rock will undoubtedly 
vary with the porosity of the rock and the excess of pressure applied. Experiment* 
conducted by Knapp* indicate that the mud is deposited primarily on the wail surfaces 
and that penetration seldom exceeds 1 or'2 in. Tests made by the Standard Oil 
Company of California.* however, have shown a penetration of aa much as 124 in. 
with a pressure of 1.2U0 lb. per square inch. In close-grained rocks, the day deposit 
is probably almost entirely on the rock surface, but with the more porous rocks it 
see®* reasonable to expect that it penetrates to fe distance of at least several inches. 

In strata thought to be traversed by well-developed channels, the mud has in some 
eases appeared in wells several hundred feet distant from that into which it wag. 
pumped, proving that a considerable and fairly rapid migration through the forma¬ 
tion is possible under favorable conditions, lx** of fluid during circulation is a 
direct measure of the pressure conditions within, and the porooty of* the strata 
penetrated; and drillers are in the habit of watching the depth of fluid in the mud * 
pit as an indication of the nature of the rock in which the dnil » working. * 

Effective application of the circulating fluid in controlling high-pressure gas, 
oil and water sands encountered in drilling depends not only on its ability to ks! 
the pores of the rock, but depends also upon the hydrostatic pressure that can be 
applied to prerent a hiow-oaC Here density of the fluid is important, the hydro- 
head at any depth increasing directly with the specific gravity of tht find.* 
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Soaps and Detergent Preparations 

Research has shown that colloidal days possess valuable determent 
properties and may l>e used to good advantage in soaps, scouring comjHiutids 
and cleansers of various kinds. While this is a modern development, it is 
not by any means an original use. since bentonite has long gone by the 
name of “soap clav M in the North West, and early reports of tlic Geological 
Survey of Canada show that it was commonly used at the Hudson Bnv 
posts for washing blankets and woollens. Bentonite, therefore. t » be 
regarded not merely as of use as an inert filler or loader in cal e soaps, but 
as an active ingredient performing useful detergent service, ft is claimed 
that bentonite can actually replace from’ 23 to 50 per cent of the soap sub¬ 
stance in hard and soft soaps, the product being equal, if not superior, to 
straight soap. 

In the scouring of textiles, particularly, it is claimed that bentonite 
has proved its merit, having a superior bottoming effect 01 } yarns and 
fabrics, producing more brilliant colour in dyed materials,j as well as 
increased clarity and sharpness of print goods, and putting or} all goods a 
finish unequalled by ordinary scouring agents. Under the ^r:ule name* 
“Mulsotd,” “Lanoid,” “Loftine,” etc., bent mite detergents are already 
on the British market. It is probable that the day will ultimately be used 
in a much wider range of similar products. 

Store Polish 

Bentonite has t>cen used as the bonding agent in cake or paste stove 
polishes, where it materially cuts down the amount of clay required to 
produce the same bulk of polish. 

At a Suspending Agent 

The use of bentonite as a suspending agent in enamel njiixturcs has 
already been referred to under Ceramics. Its successful application in this 
connection suggests a wide field of usefulness for it in the suspending of 
various solids in liquid media of suitable character—that isL in liquids 
containing no electroly *e that will flocculate the clay. 

Water Softening 

The property possessed by bentonite of effecting base exchange, that 
is, of selectively adsorbing ions from salt solutions, has been utilized in the 
manufacture of water softeners. Two of the best known water softeners 
on the American market that net on this principle have employed South 
Dakota hentonite as raw material. Briefly, the process consists in con¬ 
verting the clay into granules, heating to destroy its colloidal character, 
and then re-hydrating with a dilute solution of an alkali. On parsing water 
containing calcium or magnesium salts through the product, ionic base 
exchange takes place, the calcium or magnesium being :idsorl>ed and the 
alkali freed t«> combine with the acid radical of the original salts. The 
product may l>e regenerated by passing through it a brine solution, where¬ 
upon the reverse action takes place, the calcium or ntagne^ium being 
released to form soluble chlorides, which are removed by washing. 

As a Wetting Agent 

In Technical Paper No. 262 of the U.S. Bureau of Mines, p. f>l, the 
use of soap-water sprays is advocated for dust-laving purposes in coal 
mines. Bentonite suggests itself as a substitute for soap for this purpose, j 
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ACTION or MUD-LADEN FLUIDS IN WELLS 


eager to go into the third sand, where possible, so theCKl amr Gas Inspec¬ 
tion Service has permitted drilling through the first and second sands, 
with the rotary, and mudding off these and the water sands. Many oil 
men question whether this will protect the two upper sands from the 
waters that lie above them and possibly are interpolated with these sands. 

Arthur Knapp, Philadelphia, Pa.—One thing that I did not discuss 
was the mixture of these mud-laden fluids. When clay is mixed with 
kaolin, for instance, the clay features are predominant; when mixed with 
cement, the cement is very much in evidence. . For this reason, w here the 
mud must be Relied upon for other thar mere wall stability, it should 
contain some cement—it is then heavier, less susceptible to the absorp- 
tion of gas or air, is less liquid, makes a little thicker filter dej>o»it, and 
settles to a harder condition. Everything is in favor of a mixture of 
clay and cement. 

W. E. W rather, Dallas, Tex.—Is the walling-up of the well purely 
a matter of the physical constitution of the materials used, or is there any 
chemical action traceable to the use of lime, for instance, or siliceous 
material, granting that they arc of equal degree of fineness? 

Arthur Knapp.—T he suggestion has been made (I think it was 
patented) that one chemical be pumixxl into a sand and then a second 
chemical which would combine with the first and form a cement. 1 
tried that plan but found that the cement would penetrate the sand only 
a few grains before it would effectively shut off the flow. So that if 
there should be any reactions, I do not believe the reactions would Ik* 
effective in the active wall; that is, the wall that is .sustaining the well 
before the casing is set. 

In making these experiments, 1 had only the material that was 
available at Philadelphia. I used a!! the clays I could obtain: even 
some mud that- was dredged from the bottom of the river. This was 
a red clay which i- evidently full of iron. I also tried some very fin#* 
days that are used for a fine grade of brick- Some of the muds used in 
the field, however. 1 could not get. particularly the alkaline found on the 
su a«c in ( alifornia. I would be glad to receive some dry samples of 
the mud being Used in tm* wells, for next summer 1 intend to make 
another senes of experiments, when I shall use these muds. 

Samuel Arentz, Simpson, Nev —Have you carried out anv 
experiments with Bentonite? 

* * recently received a huge sampte of Ih-ntonite 

wmen I am planning to use next summer. 
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METHODS OF COMBATING CORBOSION IN OIL AND GAS FIELDS. 


METHODS OF EXCLUDING AND PREVENTING THE CIRCULATION OF CORRO¬ 
SIVE WATERS AND GASES. 


MUD-LADEN -FLUID METHOD. 


<r 

Tli© use of mud-laden fluids (see Figs. 15 and 16) to protect! well 


casing against the corrosive action of waters standing either be¬ 
tween different strings of casing or around the outside of casing 
✓ has been repeatedly described in the literature on petroleum engineer- 
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are 


Fion<s 15.—Generalized section of well 
with single string of casing protected by 
mud-lailcn fluid. ^ After Pollard. J. A., 
and Heggem. A. *G.. Mud-lnden fluid ap¬ 
plied to well drilling: Tech. Tajier 60, 
Bureau of Mines. 1914, p. 1C. 


mg. 48 The mud-laden fluids 
usually forced into place bejtween 
casing, or in the annular spaces 
between the casing and the rock 
walls of wells, by pumps on the 
surface before the casing is finally 
seated. The three chief features 
in the use of inud-laden fluid 
for the protection of casing 
against corrosion from the| out 
side are: 

L Displacement of corrosive 
water when the mud fluid is forced 
into place around or between 
casing. 

2. The clogging action of mud 
fluid as it enters the interstices of 
a sand. This clogging action 
tends to render the sands around 
the well impermeable, thus stop¬ 
ping or restricting circulation. 

3. The exclusion of corrosive 
waters and gases from contact 
with the casing not only by dis¬ 
placement and the clogging action 
of the mud but also by the static 
pressure of the column of mud 
fluid standing back of the casing, 
which continually opposes j the 
movement of the corrosive water 
back into the well and imo con¬ 
tact with the casing. 

Salt brines are sometimes used 
for mud-laden fluids, but as a rule 
such waters tend to drop the clays 
from suspension and to facilitate 
corrosion. The effort should be 
made to use waters that are ijion- 


** Pollard, J. a., and Heggexn, a. G., Mud-laden fluid applied to well drilling: Tech. Paper 
66. Bureau of Mines. 1914, ill pp. Ileggem, A. G„ and Pollard. J. A.. Drilling well* in 
Oklahoma by the mud-laden-fluid method: Tech. Paper 6 s !. Bureau of Mines, 1914. 27 pp. 
McMunray, W. F., awl Lewis, J. O., Underground wnate In oil fields and methods 
of prevention; Tech. Paper 130, Bureau of Minos, 1916. 2S pp. Lewis, J. O., and Mc- 
Murray, W. K„ The use of xaud-inden fluid In oil and gas wells: Bull. 134, Bureau of 
Mines, 1916, SO pp. Tough, F. B.. Methods of shutting oft water in oil and gas wella: 
BolL KL,, Bureau of Mines, 1918. 122 pp. Tough, F. B.. Wllllston. S. H., aud Savage, 
T. E., Experiment* ir the Flat Rock i»ool, Crawford County, flL: Illinois State Geol. 
Survey. Bull. 40. 1919. pp. 99-140. Ambrose, A. W., Underground condition* in oil Adda: 
Bull, xjj, Bureau of Mine*, 1921, 238 pp. Oil Inn-sitlgatlona it 1917 and 1918. 
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corrosive (see pp. 27 and 72) or that 
are less corrosive than deep-seated 
brines. This, with the exclusion of 
circulating waters and gases from 


around the outside of casing, affords 


a valuable protection against corro¬ 
sion—as is indicated by the relatively 
long life of casing in wells where the 
mud-laden-fluid method has been ap¬ 
plied. In parts of the Coalinga field, 
California, where the corrosion of 
casing is serious, water strings pro¬ 
tected by mud-laden fluids have given 
10 vears and more of continuous serv- 
ice, whereas in neighboring wells 
where mud-laden fluids were not used 
the water strings corroded through 
within four years. Trials of the mud¬ 
laden-fluid method in other fields seem 
equally successful. Lewis and Mc- 
Murray 47 have presented several strik¬ 
ing examples of. the protection against 
corrosion that is afforded by mud¬ 
laden fluids. Two of these examples 
follow: 


At Lima, Ohio, several hundred wells of 
one company have been successfully pro¬ 
tected by the use of shale drillings. The 
manager of this company states that for¬ 
merly casing of either iron or steel would 
not last longer than two years when 
placed underground, whereas casing pro¬ 
tected in this manner has lasted for 
over 10 years with no evidence of cor¬ 


rosion 


Two of the largest operating companies 
in Texas and Louisiana have found that 
landing their casing in heavy mud fluid 
prevents rusting and ordinary disintegra¬ 
tion of the pipe. As has been previously 
stated, casing set in mud fluid for five years 
was found not to be pitted; whereas casing 
in the same field seated without mud fluid 
behind it was worthless at the end of five 
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47 Lewis, J. O., and Mcilurray, W. F., The use of mud-laden fluid in oil and gas wells: 
Bull. 134. Bureau of Mine*. 1916, dp. 40-41. 
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ALKAJ-I KiiiA GEXTS. 

The useful qualities of mud-laden fluids may be improved by 
adding alkali reagents such as sodium silicate, caustic 1 , soda, and 
sodium carbonate (soda ash). Thus with a mixture of ordinary 
clay in water, the maximum proportion of clay and thej most per¬ 
manent suspension of the clay in water, with the maximum spe¬ 
cific gravity and minimum viscosity for that specific gravity, can be 
had by adding small proportions of alkali reagents. Ip the clay 
industries it is customary to add, for these purposes, a( half-and- 
half mixture of sodium silicate and caustic soda in the proportion 
of from 0.1 to 1.0 per cent by weight of the clay used. If sodium 
carbonate is used instead of caustic soda a somewhat larger pro¬ 
portion of the mixture is required. It is important that up to a 
certain point, rarely exceeding 1 per cent by weight pf sodium 
hydroxide or its equivalent, the addition of alkalies tp ordinary 
clays is beneficial, but beyond that point the alkalies ard generally 
detrimental in that they thicken the muds and cause tl^e clays to 
settle from suspension. The qualities of clays and waters vary 
widely, so that the proportions of reagents to be used alwalvs depend 
on the particular clays and waters that are available. Preliminary ex¬ 
periments should be useful for determining the best proportions in 
which to add the reagents. Alkali clays, such as some of those of 
the bentonite type, 49 may also be added to ordinary clays to yield 

the minimum viscosity consistent with the required specific gravity 
_____i- 

** Lewis, J. O., and McMurray, W. F., work cited, p. 47. 

‘‘•The name betonite has been applied to a group or series of clay like materials char¬ 
acterized by an alkaline oxide and alkaline earth content of 5 to 10 per cenjt, fine grain, 
high absorptive powers and, usually, very strong colloidal properties. See Ladoo, Ray¬ 
mond B., Bentonite: Report of Investigations, Bureau of Mines, Serial Not 2289, Oct., 
1921, 5 pp. 
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of a mud fluid. Where bentonite clays are available, they may be 
added to ordinary clays with or without other alkali reagents. The 
practical value of either practice should be determined by field 
trials. 

Alkali muds have chemical as well as physical advantages in that 
they afford chemical protection against corrosion and tend to react 
with certain dissolved constituents of the oil-field brines to form 
precipitates in the interstices of the water sands (see p. 74), thus 
aiding in the exclusion of the waters. 50 In the application of this * 
method the waters themselves may be made to contribute cementing 
material to shut themselves off. Certain alkaline clays of the benton¬ 
ite type, 51 suspended in solutions of sodium silicate and sodium car¬ 
bonate, tend to yield these results when brought into contact with 
brines containing calcium and magnesium salts. The addition of 
44 burned ” lime or Portland cement to the muds also tends to impart 
inhibitive alkalinity and at the same time increases the sealing or 
cementing properties of the muds. 

The successful use of precipitated calcium carbonate in mud fluids 
for sealing off formations has been recently described by J. E. Mun- 
ger. 52 The addition of ferric oxide (Fe 2 0 3 ) to mud-laden fluids has 
also been suggested as a means of increasing the specific gravity of 
the muds. 53 Both of these methods appear to have mechanical 
advantages, but their effect upon the corrosion of casing deserves 
careful investigation. 

OIL-MUD METHOD. 

Oil is known to be an insulating fluid and metals immersed in oil 
are protected against corrosion: thus in the Eldorado field, Kansas, 
where several hundred feet of oil and water stand in some of the 
wells, those parts of the equipment that are immersed in water corrode 
rapidly whereas those that are continually immersed in oil remain 
comparatively unaffected. These facts and the successful use of oil 
as a drilling fluid in California 54 suggest that oil may be used to 
protect well casing against corrosion. 

Laboratory experiments by the writer indicate that most crude 
oils can mix with and absorb large proportions of dry clay and 
lime, cement, or alkali reagents to form oil muds that are heavier 

50 Mills, R. Van A., U. S. Patent 1,421,706, July 4, 1922. A process of excluding water 
from oil and gas wells. For public use under act of March 3, 18S3. 

61 Ladoo, R. B., work cited. 

“Munger, J. Ellwood, New boon to rotary drilling: PetroL Age, vol. 8, No. 14, Nor., 
1921, p. 19. 

s* Stroud, Ben K., Mud-laden fluids and tables on specific gravities and collapsing pres¬ 
sures; Louisiana Department of Conservation, Tech. Paper 1, 1922. 

“ Thomson,' H. B., Notes on the use of oil instead of water or mud-fluid as a mixing 
fluid in drilling: California State Min. Bur. Summary of operations in California oil 
fields, Now 6, voL 7, Dec., 1921, 
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than water and fluid enough to be pumped into place lijke ordinary 
mud-laden fluids. This affords a convenient method of displacing 
and excluding water with oil and clay. 

Muds composed of dry clay and oil, withoutAvater, wjill not hold 
the clay in suspension indefinitely, but the settling of the clay may 
be advantageous. The clay settling in the annular space between a 
string of casing and the rock walls of a well should aid |n making a 
tight water shut-off, whereas oil standing between different strings of 
casing, above the clay, should insulate the casings from each other. 
Most oil-saturated clays tend to absorb water and swell, thus becom¬ 
ing an important factor in shutting off water. 

To overcome the tendency of clay and other mineral matter to 
separate and settle from suspension in the oil, highly colloidal clays 
should be mixed with emulsions of oil and water or should be emul¬ 
sified with the oil and water. The muds should be a^ thick and 
viscous as is consistent with their use- in wells. “Cut 7 ’ or emulsified 
oils are especially good for permanent 01 stable oil muds. There 
should also be considerable economy in using “cut” oils!that would 
otherwise require expensive dehydration treatment orjbe thrown 
away. Emulsions stable enough to prevent the separation of their 
constituents, when used in wells, can be made at low cost from the 
oils, waters, and clays that are available in any oil field. Some of the 
bentonite-tvpe clays that occur in California, Nevada,! Wyoming, 
Montana, Utah, New Mexico, and Texas 55 are especially suitable 
for oil muds because they emulsify readily with oil ar^d water to 
form protective grease-like “ jells” that can be forced into place 
around casing. The addition of soda ash to mixtures of oil, water, 
and clay facilitates their emulsification, imparts chemically protec¬ 
tive properties to the muds, and offsets the corrosive tendencies of 
sulphur compounds and salts that may be present in the emulsions. 

Ordinary clay mixed with oil or with oil-water emulsions will 
doubtless mud off the porous formations enough to exclud^ water and 
hold the inuds in place, but the use of bentonite, quicklime, or mix¬ 
tures of these materials with the clay imparts to the mudsjthe quality 
of swelling and cementing when in contact with water. In general 
these muds swell several hundred per cent in volume and pack them¬ 
selves tightly in place when they absorb water. Emphases is placed 
on the fact that bentonite clays vary widely in their swelling proper¬ 
ties: they should therefore lie tested experimentally before! being used 
for swelling muds. [ 

Though oil muds can probably serve very much the satne purpose 
as mud-laden fluids in mudding-off porous formations and in dis- 


W Ladoo. R. B., Bentonite: Report of Investigations. Bureau of Mines, Serial £o. 22S0, 
Oct.. 1021, 5 pp. 
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placing, excluding, and preventing the circulation of corrosive 
waters in the annular spaces around well casing, the greatest ad¬ 
vantage offered by oil muds is probably their tendency to stop cor¬ 
rosion by insulating the metals in the wells. 

Oil muds should be especially useful for filling the spaces between 
different strings of casing to insulate them from each other, whereas 
certain types of oil muds used between casings should stop leaks in 
the outer strings by absorbing water and swelling when the outer 
strings become corroded through. The ruinous effects of stimulative 
products of corrosion may also be overcome by using oil muds, espe¬ 
cially those that contain soda ash, around new casing put in old wells 
for liners or for replacing old casing that has l>een corroded through. 
Thorough field trials of this method are recommended, especially in 
localities where cut or emulsified oils that are useless for other pur¬ 
poses are available. 


CEMENT SHUT-OrT METHOD. 

The purposes of the cement shut-off method are outlined in the 
third annual report of the State oil and gas supervisor of California 5 *, 
as follows: 

Cement is used in shutting oit water for the primary purpose of mating an 
impervious bond between the foot of the water string and the formation in place. 
There are a number of secondary purposes, for which varying amounts of 
cement, in excess of the quantity sufficient for excluding water at the shoe, are 
placed back of the casing. The principal secondary purposes are the following: 

1. Cement jacket around casing to prevent corrosion. 

2. Cement jacket around casing to reinforce saint 1 against collapse. 

o. Cement seal, tilling space between outside of casing and wall of hole, 
to prevent movement of oil. gas, and water from their native strata 
into other; susceptible strata exposed by the drill. 

4. Cement sea!, filling space between outside of casing anti wall of nole, to 
prevent the expulsion of mud fluid from porous formations into which 
it has beep placed under pressure fur the purpose of rendering said 
formations impervious to movement of water, oil, or gas. 

The use of a cement jacket for protecting water strings against 
corrosion from the outside was suggested in 1017 by M. J. Kirwan 57 
during his studies of under<rround corrosion troubles in the Coa- 
linga field, California. Cement can be forced into place by the 
Perkins two-plug process, the tubing method, or any other system 
that will force cement back of the casing to the top of :k well. A 
detailed description of these methods has been given in Bureau of 

»Third annual report. Stale oil and gas supervisor: California State Min. Bur. Bull. 
S4. 1917-19}*, p. 129, 

57 Klrwaq, M. J.. Xldrd annual report. State oil and gas supervisor: California State 
Min. Bur. Bull. Si, 1917-191S, p. 129. 


369 -B 


THE CHEMISTRY OF COLLOIDS, ;J>80 
by 

W. W. TAYLOR, 

. 

London, Edward Arnold, 1920 
Pages 5 and 6. 


»!• tv-T" 

INTRODUCTION 5 

however, of great practical importance, as the mere 
mention of cements and heterogeneous alloys will indicate. 
Here, too, the question arises whether, in some of these 
cases, one at least of the phases may not be liquid father 
than solid, and should accordingly be placed among the 
gels. 

Nomenclature.—When the history of the development 
of colloid chemistry is recalled, it is hardly surprising that 
there is a certain amount of confusion in respect of n 4 men- 
clature. To Graham we are indebted for the general term 
colloid in contrast with crystalloid. He also distinguished 
between the two conditions in which the colloids he first 


investigated, as gelatine and silicic acid, were obtainable, 
the term sol being applied to the form in which the system 
was apparently liquid, while to the solid, jelly-like form 
he applied the term yd. If one of the components was 
water, the two forms were a hydrosol and a hydrogel / if it 
was alcohol, they were an alcosol and alcogel , and so on. 
These terms are still in common use, but are no longer 
sufficient. 

The earlier work was largely done on either naturally 
occurring colloids, or on others, the discovery of whicji was 
more or less in the nature of accident, and which were 


similar in properties to these natural colloids. Thes4 be¬ 
long to the group II. (b) in the above classification (^>. 4), 
consisting of systems of two liquids, and known as emul¬ 


sions. Now, the colloids of the group II. (c), consisting of 
a solid disperse phase in a liquid dispersion medium,jwere 
investigated at a later date, and as they are on the vfhole 
uf a simpler nature than the emulsion colloids, many of 
the most important properties of colloids were not f|ound 
out until comparatively recent times. The terms so\ and 
gel are frequently applied to them; the former isj un¬ 
objectionable, not so the latter. It is not desirable to 
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apply the same terms to processes or states which 
may be essentially different, though superficially the 
same. 

As already suggested in the above classification, (/els 
usually iconsist of two liquid phases, but may in some 
cases consist of a solid phase and a liquid phase. In the 
case of suspension colloids there is little doubt that the 
sol contains a solid phase and a liquid phase, and this is 
probably also true of the precipitated colloid, to which the 
term gel has been applied. It is not impossible that here 
the two phases may be liquid, but even if it be so, the 
phenomena are not comparable with those exhibited by 
the gels proper, and it is better not to extend the name to 
them. 

Starting from the fundamental idea that colloids are 
heterogeneous systems, one phase of which is liquid, and 
the other either liquid or solid, we have first of all, when 
the dispersity is not high, the two classes known as emul¬ 
sions and suspensions respectively. As the dispersity in¬ 
creases we have the typical emulsion colloids and 
suspension colloids, which may conveniently be named 
em also ids and saspensoids, the corresponding general term 
being dispersoids. Some, as P. P. von Weimarn, would 
still further subdivide the region between this dispersity 
and the apparent homogeneity of solutions, into emulsides 
snspansidcs, and solutidcs, the latter merging into true 
solutions. But these terms have not as vet found common 
recognition, partly because the phenomena can be ade¬ 
quately described and discussed without them. 

The classification of sols into suspensoids and ernul- 
soids, based upon the state of the disperse phase, is not 
altogether satisfactory, for some systems, in which the 
disperse phase is undoubtedly liquid, exhibit characteristic 
properties of suspensoids, while others, in which it may be 
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EXPERIMENTS BY ARTHUR KNAIM*. 

A series of exj>erinu-i»ts on mud-laden fluid was performed }>y Arthur 
Knapp and issued in the Transactions of the American Institute of 
Mining Engineers. 

The experiments covered: 


1. Penetration of sand by various mud-laden fluids. 

2. Wall building action. 

3. Penetration under pressure. 

4. Filter packing. 


Some of his conclusions were: 

Penetration of the mud-ladeu fluids into jmuvs of the na>l|«»f a well 
is very slight, not over 1 to 2 inches. It is not possible to pinup mud 
hack into the ordinary porous formation. The addition of pt|imp pres¬ 
sure to the hydrostatic head merely adds a small amount to the Altered 
dejiosit ami a small quantity of water is introduced into .the sand. 
When the circulated fluid appears in wells at a distance fmm the drill¬ 
ing well, it is localise’ natural crevices have been encountered oj* channels- 
have been formed by the fluid in a Iodise sand. 

The stability of a wall depends on: 

1. The cohesion imparted to the sand grain?- by the.mud-laden fluid. 

The formation upon tin* surface of the hole of a plastic solid 
de|>osit of material from the mud-laden fluid by filtration. 

3. The plastering action where filtering is not. possible. 

4*.The static head of the fluid column. 

Of these, the first is important for such time as the drill is penetrat¬ 
ing a formation. After the bit has passed lx*low any given point, the 
filtering action or plastering action quickly provides a deposit of 
sufficient strength to hob* the wall. The plastering action is important 
uhore there is no filt< ring action. Filtering action is only possible 
when there is stiflieienf head to overcome the pr»*ssure in the formation 
and it is necessary t*«»r the fluid in the pores to be able to move lmek. 
In the ease of some formations it i< possible for the fluid in the pores 
to move back, there being an outlet to the surface at some distant point. 
In the ease of lenticular sand and others, where there is no outlet, the 
fluid cannot move back into the formation and there is no Altering 
action. 


Static head has little effect on wall stability except when filtering 
action is possible, hi other words, only porous formations under 
favorable conditions. Mud-laden fluid cannot U* forced out of the 
[sires and the filter packed material forms a continuous ^ireh that 
is strong enough to resist considerable pressure and does not readily 
erotic or wash a wav. 

A small quantity of cement added fo mud increases the stability of 
the wall considerably and has no detrimental effect. 

<’aving may lie stopped more quickly by the addition oil a *ma!J 
quantity of eemetit to the mud than by attempting to thicken the mud. 

In general the finer the solid particles in suspension in a [mud. the 
better its wall-building properties. 
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United States Court of Appeals foir the 

District of Columbia 

-_ 

No. 6438. | 

Silica Products Company, a Corporation, &c., Appellant, 

vs. j 

Conway P. Coe, Commissioner of Patents. 


a 


Supreme Court of the District of Columbia[ 


In Equity. 
No. 55666. 


Silica Products Company, a Corporation Organize^ Under 
the Laws of the State of Delaware, and Having Qffices at 
700 Baltimore Avenue, Kansas City, Missouri, Iflaintiff, 


vs. 

Thomas E. Robertson, Commissioner of Patents 
His Successors in Office, Defendant. 


and/or 


Be it remembered, That in the Supreme Court 
District of Columbia, at the City of Washington, 
District, at the times hereinafter mentioned, the fcf 
papers were hied and proceedings had, in the above-j 
cause, to wit: 


of the 
in said 
llowing 
[entitled 


1 


Filed May 10, 1933. 


In the Supreme Court of the District of Columbia. 

In Equity. 

No. 55,666. | 

Silica Products Company, a Corporation Organized Under 
the Laws of the State of Delaware, and Having Offices at 
700 Baltimore Avenue, Kansas City, Missouri, Plaintiff, 

vs. 

Thomas E. Robertson, Commissioner of Patents J and/or 
His Successors in Office, Defendant. j 

Bill to Enforce Issuance of Letters Patent, j 

To the Honorable the Judges of the Supreme Court of the 
District of Columbia, in Chancery Sitting: 

Silica Products Company, a corporation organize4 under 
the laws of the State of Delaware, and having office^ at 700 

1—6438a 
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Baltimore Avenue, Kansas City, County of Jackson, State 
of Missouri, brings this its bill of complaint against 
Thomas E. Robertson, Commissioner of Patents and/or his 
successors in office, said Commissioner of Patents being an 
inhabitant of the District of Columbia, jurisdiction depend¬ 
ing upon ai right to relief by suit in equity under Section 
4915 of the Revised Statutes (Sec. 63 of Title 35 of the Code 
of Laws of the United States of America) as amended, and 
avers: 

2 1. That Silica Products Company is a corporation 

organized under the laws of the State of Delaware, 

and has offices in the Citv of Kansas City, Countv of Jack- 
son, and State of Missouri, and that the said Commissioner 
of Patents is, as such, an inhabitant of the District of 
Columbia; 

2. Heretofore, to wit, before the 28th day of March, A. D. 
1929, Roy Cross, then a resident of Kansas City, in the 
County of Jackson, and State of Missouri, believed himself 
to be and was the first, sole and original inventor of an im¬ 
provement in Composition of Matter for Obtaining Oil Well 
Fluid, and on March 28, 1929, he applied to the Commis¬ 
sioner of Patents, in due form of law, for a United States 
patent thereon. The invention of Roy Cross was new, use¬ 
ful, not known or used bv others in this countrv before his 
invention thereof, not patented or described in any printed 
publication anywhere before his invention, or more than 
two years before his application aforesaid, not in public use 
or on sale in this country for more than two years before 
his application, not patented in any foreign country by him 
or his legal representatives on an application filed more 
than one year before his said application in this country, 
and not abandoned; 

3. Heretofore to wit, on the 28th day of March, 1929, Roy 
Cross, being the inventor as aforesaid, made application to 
the Commissioner of Patents for Letters Patent of the 
United States for his said invention, in due form of law, and 
therein did particularly point out and distinctly claim the 
art, method^ process, composition and product constituting 
his invention or discovery, and that said application was 
given Serial Xo. 350,822 by the Commissioner of Patents; 

4. That said Roy Cross duly prosecuted his aforesaid ap¬ 

plication and claims before the said Commissioner of 

3 Patents, and in the course of such prosecution clearly 
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defined, delimited and pointed out in the claims thereof his 
invention aforesaid; 

5. That claims 30, 31, 32 and 33 of said application were 
repeatedly and erroneously rejected upon the proceedings 
thereunder before the Examiner, which rejectitan was 
erroneously made final; that thereupon appeal was taken 
by the said Roy Cross to the Board of Appeals, an<|l claims 
30, 31, 32 and 33 were presented for consideration by the 
said Board; and, the said Board having heard the s'ame, on 
the 12th day of November, 1932, erroneously affirmed the 
decision of the Examiner rejecting claims 30, 31, 32 jand 33; 
and that no appeal from said decision has been take^i to the 
Court of Customs and Patent Appeals; 

6 . That the said application of Roy Cross was Assigned 
by written assignment bearing date of March 22,19^9 A. D., 
and was recorded in the United States Patent Office March 
28, 1929, at Liber P 138, page 632, to the plaintiff who now 
owns it and all right and title under it. 

7. That the Commissioner of Patents has refused and 
still refuses to grant Letters Patent upon the aforesaid ap¬ 
plication of Roy Cross for the invention embrace^ in the 
rejected claims thereof; that plaintiff is lawfully entitled 
thereto; and that plaintiff is the sole owner of all the right, 
title and interest in and to the said invention and in and 
under the said application and any patent issued tfiereon; 

Wherefore, plaintiff brings this bill under and in accord¬ 
ance with the provisions of the statute in such cabe made 
and provided, and respectfully prays your Honors} 

(1) To adjudge and decree that plaintiff, the Silica Prod¬ 
ucts Company, is entitled, according to law; to re- 

4 ceive Letters Patent of the United States for the 
aforesaid invention of Roy Cross, as specified and 
particularly pointed out and distinctly claimed in jhis ap¬ 
plication hereinbefore referred to, including claims 30, 31, 
32 and 33; | 

(2) That the Commissioner of Patents be directed and 

authorized to issue such patent; j 

(3) For such other and further relief as equity ijiay re¬ 
quire and as to your Honors shall seem meet and in accord¬ 
ance with equity and good conscience; and 

(4) That a subpoena ad respondendum, directed! to the 
Honorable Thomas E. Robertson, Commissioner of Patents 
of the United States, be issued out of and under the seal 



4 


SILICA PRODUCTS CO. VS. 


of this Honorable Court, requiring him to appear and 
answer under this Bill of Complaint and abide the further 
order of this Court. 

SILICA PRODUCTS COMPANY, 

, ’ By THOS. E. SCOFIELD. 

BACON & THOMAS, 

CHARLES M. THOMAS, 

Per GEO. F. SMYTH, 

HENRY L. SHENIER, 

Of Counsel. 


State of Missouri, 

County of Jackson, ss: 

Roy Cross, being duly sworn, deposes and says that lie is 
President of j Silica Products Company, the above-named 
plaintiff; that he has read the foregoing Bill of Complaint 
and knows the contents thereof; that the same is true of 
his own knowledge and belief except as to matters therein 
stated to be alleged on information and belief, and as to 
those matters he believes it to be true; that plaintiff is a 
Corporation, and affiant makes this affidavit and verification 
for it on its behalf and is dulv authorized so to do. 

! ' ROY CROSS. 

Sworn to before me this 2nd dav of Mav, 1933. 
[notarial seal.] ADA GENE JOHNSTON, 

Notary Public. 

My commission expires May 18, 1935. 

5 Amendment to Bill of Complaint. 

Filed May IS, 1933. 

To the Honorable, the Judges of the Supreme Court of the 

District of Columbia, in Chancery Sitting: 

Silica Products Company, by leave of the Court in that 
behalf first had and obtained, brings this, its amendment to 
its bill of complaint against the defendant, Thomas E. Rob¬ 
ertson : 

And thereupon, your plaintiff complains and makes 
amendment of its bill of complaint herein as follows: 
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At the end of paragraph 5, insert the following:! 

—That said claims 30, 31, 32 and 33 of said application 
are set forth below: 

30. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of a finely divided, heavy weighting 
material, substantially 10% of ground bentonite! and a 
small quantity of a deflocculating agent, wherebV when 
mixed with water to form an oil well circulating fluid the 
bentonite will form a colloid adapted to support the jweight- 
ing material in suspension and the deflocculating agent 
is adapted to disperse the bentonite and thereby inerpase its 
colloidal properties. 

31. A composition of matter adapted to be added tfc> water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of a finely divided heavy weighting 
material and substantially 10% of ground bentonite, j where¬ 
by, when mixed with water to form an oil well circulating 
fluid, the bentonite will form a colloid adapted to support 

the weighting material in suspension. 

6 32. A composition of matter adapted to added 

to water to form an oil well circulating fluid com¬ 
prising in combination substantially 90% of galeniferous 
barytes, substantially 10% of ground bentonite and a small 
quantity of deflocculating agent, whereby, when mix^d with 
water to form an oil well circulating fluid the bentonite 
will form a colloid adapted to support the galeniferous 
barytes in suspension and the deflocculating ag[ent is 
adapted to disperse the bentonite and thereby increase its 
colloidal properties. j 

33. A composition of matter adapted to be added tej water 
fo form an oil well circulating fluid comprising in cojnbina- 
tion substantially 90% of a finely divided heavy weighting 
material, substantially 10% of ground bentonite and 4 small 
quantity of calcined magnesite, whereby when mixed with 
water to form an oil well circulating fluid the bentonite will 
form a colloid adapted to support the weighting material 
in suspension and the calcined magnesite is adapted to dis¬ 
perse the bentonite and thereby increase its colloidal prop¬ 
erties.— 

Wherefore, your plaintiff prays as it has before prayed 
in its original bill of complaint, and, further, your plain- 
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tiff prays that the defendant may answer, all and singular 
the matters stated and charged in said original bill of com¬ 
plaint, and those hereinbefore stated and charged in this, 
vour plaintiff’s amended bill of complaint. 

SILICA PRODUCTS COMPANY, 
By THOMAS E. SCOFIELD. 

CHARLES M. THOMAS, 

Of Counsel. 

City of Washington, 

District of Columbia, ss: 

I, Charles M. Thomas, of counsel for the Plaintiff in the 
above entitled cause, being duly sworn, doth depose and 
say that I have read the foregoing Amendment to Bill of 
Complaint, and, on information and belief, verily believe 
the facts stated in the pleading to be true. 

, CHARLES M. THOMAS. 

Sworn to and subscribed before me, a notary public, this 
17th day of May, 1933. 

[notarial seal.] EDITH G. REEL, 

Notary Public, D. C. 

Let this be filed. 

JOSEPH W. COX, 

Justice . 


7 Ansiver to the Bill of Complaint, as Amended. 

Filed May 25, 1933. 

* i * * * * * • 

To the Honorable the Judges of the Supreme Court of the 

District of Columbia. 

Thomas E. Robertson, Commissioner of Patents, de¬ 
fendant herein, in answer to the Bill of Complaint alleges 
on information and belief as follows: 

1 . He admits for the purpose of this suit the allegations 
of plaintiff’s organization and place of business. He ad¬ 
mits that defendant as Commissioner of Patents has an of¬ 
ficial residence in the District of Columbia. 

2. He has no information as to plaintiff’s allegations of 
invention and the non existence of statutory bars except as 
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informed by the Bill and by the application hereinafter 
mentioned. 

3. He admits that on the 28th day of March, 1^29, Roy 
Cross filed an application for letters patent in th^ United 
States Patent Office, to which application Serial No^ 350,822 
was given. 

4. He admits that the said application was duty prose¬ 

cuted before the examiner to whom the application!was as¬ 
signed for examination. Claims 30, 31, 32 and 33 jread as 
follows: j 

30. A composition of matter adapted to be added to 
water to form an oil well circulating fluid comprising in 
combination substantially 90% of a finely divided^ heavy 
weighting material, substantially 10% of ground bentonite 

and a small quantity of a deflocculating agenti where- 
8 by when mixed with water to form an oil wejl circu¬ 
lating fluid the bentonite will form a colloid Adapted 
to support the weighting material in suspension imd the 
deflocculating agent is adapted to disperse the bentonite 
and thereby increase its colloidal properties. 

31. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of a finely divided heavy weighting 
material and substantially 10% of ground bentonite, 
whereby, when mixed with water to form an oil well circu¬ 
lating fluid, the bentonite will form a colloid adaptedIto sup¬ 
port the weighting material in suspension. 

32. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of galeniferous barytes, substan¬ 
tially 10% of ground bentonite and a small quantify of a 
deflocculating agent, whereby, when mixed with wpter to 
form an oil well circulating fluid the bentonite will form a 
colloid adapted to support the galeniferous barytes jin sus¬ 
pension and the deflocculating agent is adapted to disperse 
the bentonite and thereby increase its colloidal properties. 

33. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in copibina- 
tion substantially 90% of a finely divided heavy weighting 
material, substantially 10% of ground bentonite and i small 
quantity of calcined magnesite, whereby when mixetl with 
water to form an oil well circulating fluid the bentonite will 
form a colloid adapted to support the weighting material 
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in suspension and the calcined magnesite is adapted to dis¬ 
perse the bentonite and thereby increase its colloidal prop¬ 
erties. 

These claims are held to be unpatentable on the ground of 
res ad judicata in view of an adjudication of the United 
States Court of Customs and Patent Appeals in Patent Ap¬ 
peal No. 2808, In re Cross, reported in 19 C. C. P. A. 788; 
53 F. (2d) 902; 416 0. G. S03, in which claims for similar 
subject-matter were held unpatentable, all as more fully 
appear in the statement of the Examiner and the decision 
of the Board of Appeals, copies of which will be presented 
at the trial. 

5. He admits that claims 30, 31, 32 and 33 were finally 
rejected by .the primary examiner and that appeal was 
taken to the Board of Appeals, which Board of Appeals, 
on the 12th day of November, 1932, rendered a decision af¬ 
firming the rejection of the claims by the primary examiner. 
He admits that no appeal from the decision of the Board 

of Appeals has been taken to the United States Court 
9 of Customs and Patent Appeals. Defendant denies 
that the Decision of the Patent Office tribunals was 
erroneous. 

6 . He admits the allegations of assignment and the re¬ 
cording thereof in the United States Patent Office. 

7. He admits that the Commissioner of Patents has re¬ 
fused and still refuses to grant letters patent to plaintiif 
and denies that plaintiff is entitled thereto. He denies that 
plaintiff is lawfully entitled to the claims inserted at the 
end of paragraph 5. 

Further answering defendant denies each and every al- 
legation of the Bill of Complaint not herein specifically and 
sufficiently denied or admitted, and prays that plaintiff’s 
Bill of Complaint be dismissed. 

"Wherefore defendant having fully answered the Bill of 
Complaint denies that plaintiff is entitled to the relief de¬ 
manded or any part thereof and prays that he be hence dis¬ 
missed with all costs of the proceedings against the plain¬ 
tiff as provided in Section 4915 11. S. 

! THOMAS E. ROBERTSON, 

Commissioner of Patents, Defendant. 

T. A. HOSTETLER, 

Solicitor of the U . S. Patent Office , 

Attorney for Defendant . 
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District of Columbia, 

City of Washington, ss: j 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by hie sub¬ 
scribed and know the contents thereof, and that thje state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief, I be¬ 
lieve to be true. 

THOMAS E. ROBERTSON, 

Commissioner of Parents. 

Subscribed and sworn to before me this 24th day of May, 
1933 

'[notarial seal.] G. LEYBURN SHOREY, 

Notary Public, v. C. 

My commission expires Oct. 13,1933. 

10 Order Substituting Defendant . 

Filed September 23, 1933. 

• #*•••• 

Upon consideration of the motion filed by plaintiff hereip, 
it is hereby ordered this 23rd day of September, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Tho^nas E. 
Robertson, formerly Commissioner of Patents. 

F. D. LETTS, 

Justice. 

11 Amendment to Answer. 

Filed January 10,1935. 

• *•••• * 

8. Further answering defendant denies that plailtiff is 
entitled to the allowance of the claims in view of the follow¬ 
ing patents and publications, viz.: 

McCullock, 1,286,043; 

Olsson, 1,442,413; 

Carman, 1,460,788; 

2—6438a 
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Lake et al., 1,498,045; 

Kraus, 1,509,406; 

Stroud, 1,575,944; 

Stroud, 1,575,945; 

Technical Paper Xo. 438, Bureau of Mines, 1928, pages 
10 , 11 and 12. 

Searle, 44 The Chemistry and Physics of Clays”, pages 
232, 246-249, 282, 271 and 272. 

Uren, I 4 Petroleum Production Engineering”, pages 
174 and 175. 

Spence, 44 Bentonite”, 1924, page 30. 

Knapp,I “Action of Mud Laden Fluids in Wells”, vol. 
69, page 1100. 

Bulletin 233, Bureau of Mines, 4 4 Protection of Oil and 
Gas Field Equipment against Corrosion”, R. Van 
A. Mills, pages 73-79 (First Print, Dec. 1924). 

Taylor, 44 The Chemistry of Colloids”, pages 5 and 6, 
London, Edward Arnold, 1920. 

44 Industrial and Engineering Chemistry,” Vol. 19,1927, 
article by C. W. Davis, p. 1350. 

“California Oil Fields”, issued by the California State 
Mining Bureau, San Francisco, Calif., January, 1923, 
Vol. 8, Xo. 7. 

S T. A. HOSTETLER, 

I Solicitor for the Patent Office , 

Attorney for Defendant. 

12 Findings of Fact. 

Filed January 30,1935. 

*••••## 

I. This is a suit brought under the provisions of Sec¬ 
tion 4915 of the Revised Statutes (35 U. S. Code, Section 
63) because of the refusal of the Commissioner of Patents 
to grant a patent to the plaintiff on the application of Roy 
Cross, for an improvement in Composition of Matter For 
Obtaining Oil Well Fluids, Serial Xo. 350,822, filed March 
28, 1929, for the invention specified in claims 30, 31, 32, 
and 33, thereof. 

II. The plaintiff is the owner of the entire right, title 
and interest in and to said application, and the invention 
covered thereby, by virtue of assignment from the said 
Roy Cross, and is now the applicant. 
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III. The Commissioner of Patents has refused to grant 
the plaintiff a patent upon said application, for ithe in¬ 
vention as specified in said claims thereof, a|nd this 

13 suit was brought within six months of such refusal. 

IV. No appeal has been taken from the decision 
of the Board of Appeals refusing the patent to the United 
States Court of Customs and Patent Appeals, and ho such 
appeal is pending or has been decided. 

V. The Cross application, Serial Xo. 350,822, discloses 
a composition of matter consisting of 90% galeniferous 
barytes, 9.9% bentonite and .1% Portland cement |or cal¬ 
cined magnesite, and it is claimed that the addition of 
said composition of matter to water in proper proportions 
will produce an improved circulating fluid for ojil well 
drilling having the advantages of sealing the wall | of the 
hole to shut off water therefrom, preventing the eating of 
the wall of the well, providing sufficient weight to Control 
gas pressure and prevent gas from issuing into thje well, 
carrying the cuttings out of the well with the circulating 
fluid and permitting them to deposit in the slush pit,, lubri¬ 
cating the tools, decreasing the torsional friction, decreas¬ 
ing the friction of withdrawing tools, as in fishing, removing 
material from the cutting face, and lubricating the slush 
pump. The materials forming this composition of blatter 
are intimately mixed as by grinding them together^ The 
galeniferous barytes forms a finely divided heavy weight¬ 
ing material and the Portland cement or calcined magnesite 
forms a deflocculating agent which increases the 

14 gel-producing properties of the bentonite in water. 

VI. The alleged invention specified in t|ie re¬ 
jected claims consists of a composition of matter compris¬ 
ing substantially 90% of a finely divided heavy weighting 
material such as galeniferous barytes, and substantially 
10 % of ground bentonite, with or without a small quantity 
of a deflocculating agent adapted to increase the colloidal 
or gel-producing properties of the bentonite in water. 

VII. On December 13, 1928, the said Roy Cross filed an 
application for Letters Patent for improvements :.n Oil 
Well Drilling Methods, Serial No. 325,922, which disclosed 
the addition of bentonite to an oil well mud made up of 
clay and water and with or without added weighting ma¬ 
terial such as barytes. This application disclosed al^o the 
addition of a small quantity of Portland cement wifh the 



12 


SILICA PRODUCTS CO. VS. 


bentonite to improve its gel-producing qualities. The spe¬ 
cific composition disclosed in said application is made up 
of 

Mojave Mud, 70%; 

Barytes, 15%; 

Bentonite, 14% 

Portland Cement, 1%. 

All claims of this application were rejected by the Com¬ 
missioner of Patents as lacking in invention over certain 
patents and publications cited and the decision of the Board 
of Appeals of the Patent Office rejecting said application 
was affirmed bv the United States Court of Customs and 
Patent Appeals on March S, 1932, in a decision reported at 
53 Fed. (2d) 902. 

15 VIII. The Commissioner of Patents refused a 
patent upon Cross application, Serial No. 350,822, for 

the invention as specified in claims 30, 31, 32 and 33 thereof, 
on the ground that the patentability of the subject-matter 
of said claims is res judicata by reason of the decision of 
the United States Court of Customs and Patent Appeals 
in the Cross application, Serial No. 325,922. 

Conclusions of Law. 

I. The patentability of the claims refused by the Com¬ 
missioner of Patents in Cross application, Serial No. 350,- 
822, is res judicata by reason of the decision of the United 
States Court of Customs and Patent Appeals in the matter 
of Cross application, Serial No. 325,922. 

II. The bill of complaint should be dismissed. 

JOSEPH W. COX, 

i Justice of the Supreme Court 

of the District of Columbia . 

January 30, 1935. 

16 Final Decree . 

Filed January 30,1935. 

• «••••• 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced, and sub¬ 
mitted to the Court, upon consideration thereof, 
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It is hereby adjudged, ordered and decreed this £0th day 
of January, 1935: 

V 7 

I. That the plaintiff is not entitled, according t<j> law, to 
receive Letters Patent on its application, Serial No.| 350,822, 
for the invention of Roy Cross, as specified in clainis 30, 31, 
32 and 33, of said application, the patentability! of said 
claims to the said Roy Cross being res judicata by tirtue of 
the decision of the Lrnited States Court of Customs and 
Patent Appeals affirming the rejection of the Cross 
17 application, Serial No. 325,922. | 

II. The bill of complaint is herebv dismissed. 

JOSEPH W. COX, 

Justice. 


From the foregoing decree the plaintiff, by its attorneys, 
in open court, notes an appeal to the United States Court 
of Appeals for the District of Columbia, whereupon, it is 
ordered that the plaintiff furnish a satisfactory undertak¬ 
ing as security for costs on said appeal in the sum 1 of One 
Hundred ($100.00) Dollars, or, in lieu thereof, depokt Fifty 
($50.00) Dollars in cash with the Clerk of this Codrt. 

JOSEPH W. COt, 
Justice of the Supreme Cdurt 
of the District of Columbia. 

CHURCH & CHURCH, 
Attorneys for Plaintiff. 

T. A. HOSTETLER, 

Attorney for Defendant. 


Approved as to form. 


18 


Assignment of Errors. 
Filed January 30,1935. 


Now comes the plaintiff, in the above-entitled cau^e, and 
files the following assignment of errors upon which] it will 
rely upon the prosecution of its appeal from the decree 
of this Honorable Court, entered on the 30th day of Jan¬ 
uary, 1935: ! 

I. The Court erred in dismissing the bill of complaint 
herein. 

II. The Court erred in not entering a decree adjudging 
that the plaintiff is entitled, according to law, to Receive 
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Letters Patent on its application, Serial No. 350,822, filed 
March 28, 1929, for the invention of Roy Cross, as speci¬ 
fied in claims 30, 31, 32 and 33 of said application. 

19 III. The Court erred in finding that the subject- 
matter of claims 30, 31, 32 and 33 of said Cross 

application, Serial No. 350,822, is the same as the subject- 
matter under consideration by the United States Court of 
Customs and Patent Appeals in the matter of the Cross 
application, Serial No. 325,922, in the decision reported at 
53 Fed. (2d) 902. 

IV. The Court erred in not finding that the issue in¬ 
volved in the present application, Serial No. 350,822, was 
not, and could not have been, adjudicated in the Cross 
application, Serial No. 325,922, which was appealed to the 
United States Court of Customs and Patent Appeals. 

V. The Court erred, in matter of law, in concluding 
that it was bound bv the decision of the United States Court 
of Customs and Patent Appeals in said Cross application, 
Serial No. 325,922, and in holding that the patentability 
of the subject-matter of claims 30, 31, 32 and 33 of the 
Cross application, Serial No. 350,822, is res judicata by 
virtue of said decision of the United States Court of Cus¬ 
toms and Patent Appeals. 

Wherefore, plaintiff prays that the said decree may be 
revised and reversed. 

CHURCH & CHURCH, 
Attorneys for Plaintiff. 

Washington, D. C., January 30, 1935. 

20 Memoranda. 

February 6,-1935.—$50 deposited by plaintiff for costs 
on appeal. 

February 21, 1935.—Statement of Evidence signed by 
Cox, J. 


21 Stipulation and Designation of Record. 

Filed February 21, 1935. 

• *«•#** 

The Clerk will please prepare and transmit to the United 
States Court of Appeals for the District of Columbia, as 
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the record in the above-entitled cause, the following papers, 
which, it is stipulated, shall constitute the printed rbcord on 
appeal: 

I. Bill of Complaint. 

II. Amendment to Bill of Complaint. 

III. Answer to Bill of Complaint As Amended. 

IV. Order Substituting Defendant. 

V. Amendment to Answer. 

VI. Condensed Statement of Evidence. 

VII. Plaintiff’s Exhibits as follows: 

1 . Certified copy of file wrapper and contents df Cross 
application, Serial No. 350,822. I 

22 3. Certified copy of file wrapper and contents of 

Cross application, Serial No. 325,922. | 

14. Diagram of rotary drilling apparatus. 

18. Aquagel Booklet. 

19. Sketch showing application of corrosion preventing 
mud. 

20. U. S. Patent of Mills, No. 1,421,706. ! 

21. Sketch of filter press layout. 

22. Farnham letter of Oct. 23, 1934, to Stanofind Oil 
& Gas Co., Carlsbad, New Mexico. 

26. Aquagel Pamphlet of 1929. 

27. Advertisement of California Talc Company. 

28. Advertisement of California Talc Compan^. 

29. Advertisement of California Talc Company. I 

VIII. Defendant’s Exhibits as follows: j 

(A) U. S. Patent to McCulloch, No. 1,286,043. | 

(B) U. S. Patent to Olsson, No. 1,442,413. 

(C) U. S. Patent to Carman, No. 1,460,788. 

(D) U. S. Patent to Lake, No. 1,498,045. 

(E) U. S. Patent to Kraus, No. 1,509,406. 

(F) U. S. Patent to Stroud, No. 1,575,944. 

(G) U. S. Patent to Stroud, No. 1,575,945. 

(H) Publication entitled “Technical Paper No. 438, 
Bureau of Mines, 1928, pp. 10, 11 and 12. 

23 (I) Publication by Searle entitled “The Chem¬ 
istry and Physics of Clay” pages 232, 246 to 249, 

282, 271 and 272. 

(J) Publication by Uren entitled “Petroleum Produc¬ 
tion Engineering” pages 174 and 175. 


i 
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(K) Publication by Spence entitled “Bentonite”, 1924, 
page 30. 

(L) Publication by Knapp entitled “Action of Mud- 
Laden Fluid in Wells” Vol. 69, page 1100. 

(O) Publication entitled “Bulletin 233, Bureau of 
Mines, Protection of Oil and Gas Field Equipment Against 
Corrosion” by R. Van A. Mills, pages 73 to 79, December, 
1924. 

(P) Publication by Taylor entitled “Chemistry of Col¬ 
loids” pages 5 and 6, London, Edward Arnold, 1920. 

(R) Publication entitled “California Oil Fields” issued 
by The California State Mining Bureau, San Francisco, 
California, January, 1923, Vol. 8, No. 7. 

IX. Findings of Fact and Conclusions of Law. 

X. Final Decree, Notation of Appeal and Order fixing 
amount of appeal bond. 

XI. Docket Entry showing cash deposit in lieu of appeal 
bond. 

XII. Assignment of Errors. 

XIII. This Stipulation and Designation of Record. 

It is hereby stipulated and agreed that the following 
exhibits shall be transmitted to and considered by the 
United States Court of Appeals for the District of Colum¬ 
bia as physical exhibits, to wit: 

24 Plaintiff’s Exhibits Nos. 

4. Sample of crude bentonite. 

5. Sample of 25 grams of crude bentonite to which 75 
grams of water has been added. 

6 . Sample of crushed and dried bentonite. 

7. Sample of pulverized bentonite. 

8 . A mixture of 5 parts bentonite in 100 parts of water. 

9. A sample of 5 parts of bentonite and 100 parts of 
water to which 5% magnesium oxide has been added. 

10. A sample of clay in water with 5% magnesium oxide 
added. 

11. A sample of clay in water with one-tenth of 1% of 
potassium hydroxide added. 

12. A sample of bentonite in water plus one-tenth of 1% 
of potassium hydroxide. 

13. A sample of bentonite and Portland cement in water. 

15. A sample of oil well mud. 
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16. A sample of barytes in water. 

17. A sample of barytes in water plus Aquagel. 

23. A sample of dry Aquagel. 

CHURCH & CHURCIf, 

Solicitors for Plaintiff . 
T. A. HOSTETLER, 

Solicitor for Defendant . 

Washington, D. C., February 21, 1935. 

25-261 Supreme Court of the District of Columbia] 

i 

United States of America, 

District of Columbia, ss: 


I, Frank E. Cunningham, Clerk of the Supreme Qourt of 
the District of Columbia, hereby certify the foregoing pages 
numbered from 1 to 24, both inclusive, to be a true and cor¬ 
rect transcript of the record, according to directions of 
counsel herein filed, copy of which is made part of this tran¬ 
script, in cause No. 55666 in Equity, wherein Silica Products 
Company, a corporation organized under the laws of the 
State of Delaware, &c., is Plaintiff and Thomas E. Robert¬ 
son, Commissioner of Patents and/or his successor^ in of¬ 
fice, is Defendant, as the same remains upon the files and of 
record in said Court. 

In testimony whereof, I hereunto subscribe my naine and 
affix the seal of said Court, at the City of Washington, in 
said District, this 15th day of March, 1*935. 

[Seal Supreme Court of the District of Columbia.] 


262 


FRANK E. CUNNINGHAM^ 

Clerk. 


Plf’s Ex. No. 1. 


390. 

Department of Commerce, United States Patent <j)ffice 

To all persons to whom these presents shall come, Greet¬ 
ing: j 

This is to certify that the annexed is a true copy from 
the records of this office of the Specification, as originally 
filed; and Papers 10, 11, 12, 13, 18 and 20, in the master of 

3—6438a 
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the Pending Application of Roy Cross, Filed March 28, 
1929, Serial Number 350,822, for Improvement in Oil Well 
Mud. 

In testimony whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be affixed, at the City 
of Washington, this nineteenth day of December, in the 
year of our Lord one thousand nine hundred and thirty- 
four and of the Independence of the United States of 
America the one hundred and fifty-ninth. 

[Seal Patent Office, United States of America.] 

CONWAY P. COE, 
Commissioner of Patents. 

Attest: 

D. E. WILSON, 

Chief of Division. 

263 Specification. 

To all whom it mav concern: 

Be it known, That I, Roy Cross, a citizen of the United 
States, residing at Kansas City, in the County of Jackson, 
and State of Missouri, have invented certain new and use¬ 
ful improvements in Oil Well Mud, of which the following 
is a specification: 

1 264 This invention relates to improvements in oil 

well 

muds, including improvements of those muds relative 
to 

weight per cubic foot, total head of mud column, vis¬ 
cosity, 

lubricating qualities, plastering qualities, circulating 
5 properties, etc. 

In the drilling of oil wells either by the Cable 
or Rotary Methods, it is necessary to have what is 
called 

drilling mud. This serves the purpose of: 

1. Conveying the cuttings from the bottom 

10 of the well to the surface and keeping the hole clean. 

2. Keeping a consistent weight of liquid 
throughout the entire hole to seal off the gas and keep 
it under control. 

3. Plastering the sides of the hole, where 

15 exposed without casing, to prevent the caving in of the 
sand or shale. 
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4. To lubricate the bit, the pipes and the 
pumps and to prevent segregation of the heavy con¬ 
stituents 

of the mud; reducing friction and keeping up a con¬ 
stant- 

circulation of the mud. 

It has been found that the best way to accomplish 
all these purposes is to have three kinds of material. 

A 

cheap common clay as a body clay, a gelatinous clay 
such 

as bentonite, either treated for high gel power j)r with¬ 
out 

treatment, and a heavy material with relatively high 
specific gravity, such as barytes, etc. ThesO three 
materials can be mixed at the well to suit all the vary¬ 


ing 


conditions that may occur in drilling. 

Heavy mineral matter has been widely used for a 
long time in the form of barytes or hematite. These 
sub- I 

stances have caused trouble due to the fact th^t they 
settle in the well and pack around the tools so that 
the 

265 tools are twisted off or broken off; and often it 
is im¬ 
possible to recover them by fishing operations. Hem¬ 
atite j 

and iron scale also cause the pumps and steel parts to 
rust. 

One of the purposes of this invention is to provide 
a material or mud that will give the necessary weight 
and 

at the same time will not pack or settle in the bottom of 
the well, and also will provide a proper viscosity to the 
mud as well as lubricating properties to the sluslf pump 
used in circulating the mud-laden fluid. I find that one 
of the best materials for giving weight is galemferous 
barytes. Such barytes, containing considerable 
amounts of 

galena or lead sulphide, is of little value because of 
the 

difficulty in milling operations in separating tlije lead 
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15 from the barytes. For many purposes, however, it is 
very 

valuable] because of the fact that the galena has a 
specific 

gravity of about 7.7, whereas the barytes has a specific 
gravity of about 4.5. It is therefore possible to make a 
heavier mud with the use of galeniferous barytes than 
with 

20 ordinary barytes. If galeniferous barytes is ground to 
the ordinary fineness, so that, let us say, 90 per cent 
passes a 200-mesh screen, settling takes place fairly 
rapid¬ 
ly in water. If, however, these are ground to a very 
high 

state of fineness, settling takes place less rapidly. In 

25 the case of barytes it lias been possible to decrease but 
not prevent cementition on settling by grinding to a 
very 

high state of fineness or by adding a small amount of 
material such as aluminum stearate or oil. This treat¬ 
ment 

reduces the tendency of the particles to cohere. The 
cost 

30 of grinding very finely is expensive and it does not 
fullv 

overcome the difficulties. Therefore I find that by the 
addition of bentonite properly treated as hereinafter 
set 

1 out the necessity of grinding to. so high a state 

266 of fineness 

is overcome. In fact with bentonite as the lub¬ 
ricant, it 

serves our purpose better to have the heavy material 
(barytes) 

in a coarser or not fine condition, say 100 per cent pass¬ 
ing 

5 a 100-mesh screen. The addition of bentonite will pro¬ 
vide a 

denser mud due to the larger size of the particles, will 
pre¬ 
vent cementing, packing or segregation on settling and 
will 

act in a very valuable manner as a lubricant, as a wall 
coating and as a seal. 
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10 For example, when a loose formation is encountered 
and circulation stops in the sense that the im|id-laden 
fluid I 

does not return to the top of the well, then th^ use of 
the j 

treated bentonite will cause the circulation to be re¬ 
covered | 

due to its clogging up of the pores of the loosej forma¬ 
tion i 

15 in part due to the property of plastering the sides of 

the J 

hole. This makes possible a greater length bf open 

hole I 

without casing. This means, of course, a ver^ great 
saving 

in preventing the loss of the loading material, in lower¬ 
ing 

casing costs, in maintaining larger holes, in increasing 
20 the possible depth of drilling, as well as overcoming 
other 

operating difficulties. Some of the important features 
of j 

the use of bentonite in oil well drilling havje been 
pointed j 

out in my co-pending application, Serial No. ^25,922, 

filed 

December 13, 1928. i 

25 While bentonite works very well for the purposes 
set out, it is found beneficial that the bentoniteshould 
be treated to increase its gel forming and plasflicizing 
effect. ‘While the treatment is not necessary, 
save 

a considerable tonnage of bentonite by reason of 
30 creased gel effect. 

As an example of this effect, a typical bentonite 
that forms a gel with ten times its weight of 
when 

treated with magnesium oxide, calcium silicate* port- 
land j 

1 267 cement, blast furnace slag or certain phosphates 

will have 

the ability to form a gel with twenty-five tindes its 
weight 


it will 

the in- 

itonite 

water 
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of water. The bentonite that has been treated in these 
various manners has been referred to as “Aquagel” 
and in 

5 this invention Aquagel will be understood as a bentonite 
to which either magnesium oxide, portland cement or 
other 

improvers acting in the way of increasing the gel 
powers 

has been added. 

Among the various uses for the Aquagel-mud 
material 

10 of this sort are shutting off water, preventing caving of 
walls of the well, controlling gas pressure and pre¬ 
venting 

its issuing into the well, the carrying out of the cut¬ 
tings,^ 

lubricating the tools, decreasing the torsional friction, 
decreasing the friction of withdrawing tools- or in 
fishing, 

15 removing material from the cutting face, lubricating 
the 

slush pump and many other uses that would be ap¬ 
parent to 

the oil well driller. Similar and other advantages are 
found in drilling with cable tools or with core drills. 
As a typical example of a mixture suitable for 

20 this purpose may be mentioned 10 per cent of Aquagel 
in 

90 per cent of galeniferous barytes, which would 
analvze 

something as follows: 

Barytes..35.0% 

Galena..55.0% 

25 Bentonite .. 9.9% 

Portland cement op calcined magnesite.. 0.1% 

These materials may be ground together or they may 
be mixed already ground. It is ordinarily preferable to 
grind them together. Instead of the galena or the 
barytes, 

30 of course other weighting materials may be used with 
the 

Aquagel. Among these materials are hematite and 
other iron 
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ores, iron mill scale and zinc blende. This method of 
use 

of iron mill scale is particularly valuable on account 
of the | 

1 26S fact that, while it is an important weighting 
material, it 

is difficult to grind finely and therefore requires a sus¬ 
pending agent. Such material ordinarily will jrequire 
slightly ! 

more Aquagel than in the case of barytes. Hbmatite 
ordinarily 

5 has a specific gravity of about 5.2. Iron scale such as 
obtained from rolling mills has a specific gravity of 6 to 
7.3. Iron pyrite, which may also be used, hasj a spe¬ 
cific 

gravity of approximately 5.0. In fact, any substance 
that J 

is cheap enough and has a high specific gravity ^nay be 
used, 

10 provided it is in a fairly finely divided condition. There 
are a great many minerals that have a high gravity 
and mav 

be used for loading or weighting purposes, aiid it is 
the in¬ 
tent of this invention to make use of any of tho|se that 
have a sufficiently high specific gravity and that! can be 

15 disintegrated readily or ground. As a general thing, 
any 

material having a specific gravity more than 4.0 is 
useful. 

The Aquagel or improver is added in quantities 
necessary according to the requirements of the dif¬ 
ferent 

jobs and the conditions encountered. The material 
may be 

20 mixed with the ordinary mud laden fluid at the surface 
and 

introduced into the well rotary pipe by the slush pump 
or 

the cheaper mud, the weighting material (stlch as 
barytes) 

and the Aquagel, can be mixed dry at the grinding 
mill and 

delivered ready for use at the well. 
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269 I claim as my invention: 

1. An oil well mud material having a specific gravity 
greater than 4.0 and forming with water a noncoherent 
paste. 

2. An oil well mud material comprising a finely divided 
mixture of heaw mineral matter and bentonite. 

3. An oil well mud material comprising a finely divided 
mixture of barytes and bentonite. 

4. An oil well mud material comprising a finely divided 
mixture of heavy material and Aquagel. 

5. A material suitable for use in mud-laden fluid in oil 
wells including barytes, bentonite and magnesium oxide. 

6. A material suitable for use in mud-laden fluid in oil 
wells including galeniferous barytes, bentonite and mag¬ 
nesium oxide. 

7. A material suitable for use in mud-laden fluid in oil 
wells including finely divided heavy mineral matter, ben¬ 
tonite and portland cement. 

8. A mixture suitable for oil well drilling mud compris¬ 
ing a heavy loading material, bentonite and a substance 
that increases the gel producing properties of the bentonite. 

9. An oil well mud comprising ground barytes and ben¬ 
tonite. 

10. An oil well mud comprising ground hematite 

270 and bentonite. 

11. An oil well mud comprising iron mill scale and 
bentonite. 

12. An oil well mud comprising iron, barytes and ben¬ 
tonite. 

13. An oil well mud comprising ground barytes aitd 
Aquagel. 

14. An oil well mud comprising ground hematite and 
Aquagel. 

15. An oil well mud comprising iron mill scale and 
Aquagel. 

16. An oil well mud comprising iron, barytes and Aqua- 
gel. 

ROY CROSS. 


(Here follow photolithographs of side folios 271 to 274, 

inclusive.) 
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IN THE UNITED STATES PATENT OFFICE 


Applicant: ?.OY CROSS 
» 

Serial No. 350,522 
Filed: March 28, 1929 
For: OIL feLL MUD. 


Div. 38 


U S PAtmt 061ce 
MAR 15 1932 

DIVISION 


AMENDMENT 


Hon. Commissioner of Patents 
Washington, D.C. 



Sir: 


Responsive to Office Action of October 8, 1931, 
please ^mend the-above entitled case as follows: 

y6hange the title in specification and petition to 


—Composition of Matter for Obtaining Oil Well Fluid—. 

/canoel all the claims of record and substitute the 

following: _ ___ j_ 

50. A composition of matter adapted to be added to 

water to fom an oil well circulating fluid comprising in combine 

j 

Lion substantially*80$ of a finely divided, heavy weighting 
material, substantially 10$ of ground bentonite and a small quan¬ 
tity of a deflocoulating agent, whereby when mired with water 
to form an oil well circulating fluid the bentonite willjform a 
colloid adapted to support the weighting material in suspension 

i 

and the deflocoulating agent is adapted to disperse the Renton- 

I 

lte and thereby increase its colloidal properties. 


071 




31 • A compos it ion of natter adapted to be added to- 


water to form an oil well circulating fluid comprising in ccc- 

10 % 

binction substantlaliy^B6> of a finely divided heavy weighting 
material and substantially 1C& of ground bentonite, whereby, when 
mired nth water to form an oil well circulating fluid, the 
bentonite will form a colloid adapted to support the weighting 

I 

material in suspension. 

32. a composition of matter adapted to be added to 
water to form an oil well circulating fluid comprising in con- 
bination substantially^??^ of galeniferous barytes, substantial¬ 
ly 10# of ground bentonite and a small quantity of*a deflocculat- 
ing agent, whereby, when nixed with water to form an oil well? 
circulating fluid the bentonite will form a colloid adapted to 
support the gcieniferous barytes in suspension ana the deflocculat- 
ing agent is adapted to disperse tne bentonite and thereby in¬ 
crease its colloidal properties. 

32* A composition of matter adapted to be added to 

water tc form an oil well circulating fluid comprising in combine- 

10 % 

tioa substantially^**^ of a finely divided heavy weighting mater¬ 


ial, substantially 10# of ground bentonite and a small quantity 
of oeloined magnesite, whereby when mixed with water to form an 


oil well circulating fluid the bentonite will form a colloid 

O * .. * JQ 

* 
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} adapted to support the weighting naterial in suspension and the 

! n 

oalcined magnesite is adapted to disperse the bentonite and there- 

s 

by increase tts colloidal properties. 




The claims of record hate been canoelleaJand applicant* 

I 

invention drawn to tile composition of matter described on page 

i 

4 of the specification. Claims 31 and 32 are somewhat broader 
than claims 53 ana 54 in that the heavy weighting material is 
claimed broadly. It is believed that the Examiner will agree 
that the above submitted claims clearly avoid the arti of record 
and also avoid a rejection on the ground of res adjudicate inas¬ 
much as the claims ere now drawn to a composition of jaatter and 
not to er. oil well fluid per se, or to a process. Thjjre are no 
process claims now in the case and applicant is seeking protection 
for the advance in the art which he has made and to wijiich he feels 
he is rightfully entitled. J 

In compliance with the requirement for division, only 
one species is relied upon at present, namely gaienifbrous barytes 
as a weighting material and calcined magnesite as a defloceulating 
agnt. 

* 

Careful reconsideration is requested ana it is urged 
that the Examiner hola that the instant claims are allowable and 
pass the case to issue at an early date. 

! 

I 

Bespectf^Uy, 


Kansas City, Mo. 
March 9, 1932 
«HLS:GH 


»ey / 


m 
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Departmen Commerce 

kh/ d UNITED STATXU .‘ATENT OTTICt 

WASHINGTON 


Pa^r No. 1 

ATI yrn wHPtHKlWA 
• ptU*(MN> k i*r Ikr •• rU 

4m nr *4 t •!•*«. mad ■ > »< 
lk* a 


Plea at And below a communication from the EX A MIXER 
charge of thi$ application. £J <-» ^-p . f . 

<*, \MiAA^y 

,M 11 **" r«oi>ii<<iv<Hr <J PixUhU. 



in 

Key 

Applicant: 


' * 


Cross 


3^5/29 

Composition 


Ser. No. 

Filed 

For of :iecter for oa- 
tainirg oil well 
fluid 


ae*©crsive amet. 5/14/3?. 

The newly oreserted cial ;ns }0 , 31# 52. and .5 5 are rejected or 
the ground that the patentability of ti*ese claims Is res adjudica 

These claims are substantially to the sane invention as those 
in applicant's case 32 p >?22 and do not differ in substance frocc 
dales 21 and 2p of said application 325#'922- The claims are 
broader than claim 23 of said application .ic that they do not 
positively include the water, nor specifically define the de- 
flocculating agent. The indication of SCmS of the weighting mat¬ 
erial (It should be 90*^ li* it is me sane composition as dis¬ 
closed on page 4 hereof as stated) or 10 j of bentonite does not 
introduce any patentability over sola dale 23 it merely slightly 
modifies the percentage, these claims not being alvielble from 
claim 2p. The newly presented claims are substantiatly to the 
sane invention as the claims in 322,925 as in 2x Parte Kenney 
C. D. 1905 p»441* This decision gives the examiner ample author¬ 
ity to reject such cases without further examination and the case 
upon. 

relied/has been adjudicates by the Court and this maices such a 
rejection Justified by numerous other decisions cited in Bx Parte 
Xanrey. 

This rejection is made or the sane ground as in the orevlous 
actions and this rejection is mace final. An appeal from this 
rejection lies to the Board of Appeals are the only matter ap¬ 
pealable is whether the rejected claims are drawn to the came 
invention as the rejected oleims of the case t 322,925. 



Examiner. 
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275 [Stamp:] U. S. Patent Office. Mar. 28,1932. Mail 
Division. 

[Stamp:] U. S. Patent Office. Mar. 29, 1932. Division 38. 

I 

In the United States Patent Office. j 

| 

Applicant: Roy Cross. 

Serial No. 350,822. | 

Filed: March 28, 1929. j 

For: Composition of Matter for Obtaining Oil Well 
Fluid. 

Div. 38. | 

Amendment . 

Hon. Commissioner of Patents, Washington, D. cl 
Sir : j 

Responsive to Office Action of March 18, 1932, please 
amend the above entitled case as follows: j 

Change attorney’s address to 2606 Fidelity Bankf Bldg. 

Claims 30, 31, 32, and 33, lines 3, cancel “80%” and 
substitute —90%—. j 

Remarks. j 

The Examiner is thanked for calling applicant’s atten¬ 
tion to an error in the claims. Correction has beed made 
by amendment. It is noted that the Examiner finally re¬ 
jects the instant claims on the ground of res adju^licata, 
citing ex parte Kenney C. D. 1905 441. The preseiit case 
does not come within the scope of ex parte Kenney inas¬ 
much as the instant claims are not the same as the plaims 
adjudicated, nor do they relate to the same patentabl|e sub¬ 
ject matter. The claims which have been adjudicatbd re¬ 
late to an oil well fluid. The instant claims relate to ^ com¬ 
position of matter adapted to be added to water to| form 
an oil well circulating fluid. The present claims are! for a 
composition of matter which may be sold and bartered in 
trade, which is not true of the process and fluid cflaims 
which have been adjudicated. In the claims )which 

276 have been adjudicated, not one of the claims speci¬ 
fies any percentages. The Examiner states thbt the 


4—6438a 







26 


SILICA PRODUCTS CO. VS. 


instant claims are broader than claim 25 of application, 
Serial Xo. 325,922, which has been adjudicated. In this 
the Examiner fails to note that the instant claims are 
limited to a certain percentage of bentonite and weighting 
material. In claim 25, a slight amount of bentonite or 
any indefinite amount of bentonite in an oil well fluid hav¬ 
ing a weighting material would infringe claim 25. In the 
instant claims a certain percentage is designated. The 
Court’s decision merelv held that broadlv to put bentonite 
in the Stroud oil well fluid was not invention in view of the 
Davis disclosure which disclosed that an oil well fluid had 
been known containing bentonite. There is no disclosure in 
the Davis article that any certain percentage of bentonite 
is to be used. The Examiner has not shown a combination 
reference showing a composition of matter made up as 
called for bv the claims. There is not one claim not thus 
adjudicated which would infringe the claims in the instant 
case. This fact is the test. Would the claims that have 
been adjudicated infringe the newly submitted claims? The 
Examiner in justice, must answer that question in the 
negative. It is not understood, therefore, why the Exam¬ 
iner states that claim 25 is broader than the claims in the 
instant case. In addition to having the limitation of par¬ 
ticular percentages, claim 32 calls for a particular weighting 
material, namely, galeniferous barytes, the advantages of 
which are fully discussed in the instant specification. 

The attention of the Examiner is invited to page 2, lines 
15 et seq. Galeniferous barytes was not included as a 
weighting material in anv of the claims which have been 
adjudicated. Likewise, claim 33 calls for a particular 
deflocculating agent, namely, magnesite. This has not been 
adjudicated. It would appear, therefore, that the instant 
claims are not properly adjudicated as res adjudi- 
277 cata inasmuch as the subject matter thereof was 
not before the Examiner in case Serial Xo. 325,922. 

Careful reconsideration is requested and the Examiner 
is urged to remember that applicant has made a distinct 
advance over the art. If applicant’s composition of matter 
is the best that were ever produced, he is entitled to a 
modicum of protection. 

The Examiner’s attention is invited to the language of 
Mr. Justice Brown in Potts v. Creager, 155 U. S. 597: 

“Upon the other hand, we have recently upheld a patent 
to one who took a torsional spring such as has been pre- 
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viously used in clocks, doors and other articles of c|omestic 
furniture, and applied it to telegraph instruments,[the ap¬ 
plication being shown to be whollv new. Western Electric 
Co. v. LaRue, 139 U. S. 601 * * | 

“Indeed, it often requires as acute a perceptioiji of re¬ 
lation between cause and effect, and as much of the peculiar 
inventive genius which is a characteristic of gveat in¬ 
ventors, to grasp the idea that a device used in one ^rt may 
be made available in another, as would be neces'sary to 
create the device de novo. And this is not the less!true if, 
after the thing has been done, it appears to the oirdinary 
mind so simple as to excite wonder that it was not thought 
of before. The apparent simplicity of the new device often 
leads an inexperienced person to think that it would have 
occurred to any one familiar with the subject; but the de¬ 
cisive answer is that with dozens and perhaps hundreds of 
others laboring in the same field, it had never occurred 
to any one before.” 


To the Examiner who is skilled in the art and who is 
not only a chemist who has been dealing with the subject 
matter of applicant’s invention for many years, the appli¬ 
cant’s invention appears to be so simple as to be devoid 
of patentability. The Examiner is asked to remember 
that for many years a composition of matter which could 
be added to an oil well circulating fluid was unkno wn and 
not thought of. When Stroud discovered that barijim sul¬ 
phate would increase the weight of an oil well fluid, [barium 
sulphate went into immediate use. Inasmuch as ev^ry one 
knew that barium sulphate was a heavy material] which 
could be finely divided, it would appear thalt there 
278 was no invention in adding barium sulphate to an 
oil well fluid to give weight thereto. The Stroud 
fluid was used for manv vears and it was found jthat it 
always settled when the pump was stopped. It v[as not 
until the applicant made his invention that it was possible 
to suspend the barium sulphate in the fluid. With a] heavy 
material such as galeniferous barytes, the settling kvas so 
much more pronounced that it would have been impossible 
to use this heavier material as a weighting agent were it 
not for applicant’s invention. It is a significant fac[t that, 
after applicant introduced his invention, it went int(j) wide¬ 
spread use and the owners of the Stroud patent them¬ 
selves now- incorporate bentonite in an oil well fluid, after 
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having learned this practice from applicant. Applicant has 
bought a large acreage of bentonite mineral beds. He has 
spent much time, effort, and money in developing a business 
employing bentonite. He has improved the art of oil well 
drilling and enabled oil wells to be drilled to a deeper 
depth than was hitherto possible. It would appear that 
he is entitled to some protection for his invention and for 
the work which he has done. This is the object of our 
patent system, namely to reward meritorious inventors for 
their efforts; The Examiner is asked to give careful con¬ 
sideration to the instant claims and it is believed that the 
Examiner will, upon analysis, hold that the instant claims 
are allowable for that they are novel, not being met bv 
any prior art, inasmuch as none of the clai-s which have 
been adjudicated would infringe the present claims. 

Respectfully, 

THOS. E. SCOFIELD. 

Kansas City, Mo., March 22, 1932. 

HLS :GH. 

(Here follows photolithograph, side folio 279.) 

280 [Stamp:] U. S. Patent Office, Board of Appeals. 

Mailed Nov. 12, 1932. 

Decision . 

Appeal No. 5580. Paper No. 18. MCV. 

Hearing: Oct. 24, 1932. 

In the United States Patent Office. 

Before the Board of Appeals. 

Ex Parte Roy Cross. 

Application for Patent filed March 28, 1929. Serial No. 

350,822. Composition of Matter for Obtaining Oil Well 

Fluid. 

Mr. Thomas E. Scofield for applicant. 

This is an appeal from the final rejection of claims 30 to 
33, inclusive. 

Claims 30 and 33 are illustrative and read as follows: 
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Responsive amdt. 5/23/52. 

The proposed amendment to the rejected claims correcting 
the error indicated in the last examiner's action were entered. 

Applicant's argument have been considered and the examiner is stil, 

sane 

of the/opinion that the claims are drawn to an invention which la 
■Ot patentably distinct from the claims of applicant's easel 522,925 
as explained. Tne differences pointed out such as a slightly dif¬ 
ferent weighting agent or another deflocculating- agent such las 
magnesite instead of Magnesuim oxide are not considered to be of 
patentable distinction. 

I 

Applicant's statement that the examiner failed to note the 
eert4ln percentage indicated is not sustained by the examiner's 
comments in his actions. In Sx parte Kenney a different clajLci 

has been rejected which at the examiner's opinion involved |ihe 

I 

same matters adjudicated, anu it is not seen that Ex Parte Kenney 
is not Applicable herein. j 

Applicant's further argument as to merits of his claims are 
applicable to the claims of his case 522,925 bearing out the ex¬ 
aminer's contention that the patentability of the claims hereof la 
res adjudicate. 

The rinal rejection of March lo,1952 stands and in order 

I 

not to subject the case to abandonment, an appeal must be taken 
within six months from said final rejection of Maroh 18,1932. 
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Exami n er. 
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30. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in combina¬ 
tion substantially 90% of a finely divided, heavy weighting 
material, substantially 10% of ground bentonite and a small 
quantity of a deflocculating agent, whereby when mixed 
with water to form an oil well circulating fluid the ben- 
tonite will form a colloid adapted to support the weighting 
material in suspension and the deflocculating agent is 
adapted to disperse the bentonite and thereby increase its 
colloidal properties. 

33. A composition of matter adapted to be added to water 
to form an oil well circulating fluid comprising in cbmbina- 
tion substantially 90% of a finely divided heavy weighting 
material, substantially 10% of ground bentonite anc^ a small 
quantity of calcined magnesite, whereby when mi^ed with 
water to form an oil well circulating fluid the bentonite will 
form a colloid adapted to support the weighting ljiaterial 
in suspension and the calcined magnesite is adapted to dis¬ 
perse the bentonite and thereby increase its colloidal prop¬ 
erties. 

281 The claims relate to a composition of matter 
adapted to be added to water to form an oil well 
circulating fluid and comprise a combination of ground ben¬ 
tonite, a weighting material in finely divided condition and 
a small amount of a deflocculating agent which isj desig¬ 
nated in claim 33 as calcined magnesite. The claims are 
each limited to substantially 90% of the weighting njiaterial 
and substantially 10% of the ground bentonite. 

These claims were rejected on the ground that tthe pat¬ 
entability thereof is res adjudicata. It is pointed out by 
the examiner that a prior application Serial No. 325,922 of 
appellant for substantially the same invention was rejected 
by the examiner and the Board of Appeals and thereafter 
taken to the Court of Customs and Patent Appeals which 
affirmed the decision of the Board of Appeals. The ex¬ 
aminer holds that the present claims on appeal define sub¬ 
stantially the same invention as claims 21 and 25 of the 
said former application. 

Appellant argues that the only point to be considered in 
this case is whether or not the appealed claims are prop¬ 
erly rejected and quotes from the case of Nesbit v. In¬ 
dependent District the rule of res adjudicata. Frbm this 
quotation appellant argues that it will be readily apparent 
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therefore that the only point or question actually litigated 
and determined by the decision of the Court of Customs 
and Patent Appeals was that the particular claims were 
unpatentable over certain art. 

In this quotation from Nesbit v. Independent District it 
is stated that when the second suit is upon the same cause 
of action and between the same parties as the first, the 
judgment in the former is conclusive in the latter as to 
every question which was or might have been presented and 
determined in the first action. 

282 Appellant argues that the percentages of weight¬ 
ing material are specifically given in all of the instant 

claims and that no percentages of weighting material are 
given in any of the adjudicated claims. It is further argued 
that all the claims are further limited by the particular per¬ 
centage of bentonite which is not true of the adjudicated 
claims. Other features of difference of the instant claims 
as pointed out by appellant’s brief are that the weighting 
material is finely divided, that claim 32 contains a limita¬ 
tion to galeniferous barytes which is a heavier substance 
than barytes, that all of the claims except 31 are limited 
to a combination including a deflocculating agent, that the 
bentonite in the present claims is ground and that no limita¬ 
tion as to the form of the bentonite appears in the adjudi¬ 
cated claims and that the instant claims are for a drv com- 

to 

position of matter while the adjudicated claims are for a 
fluid and that the instant claims are for narrower and lim¬ 
ited to a definite composition of matter which was not before 
the examiner, the Board or the Court in the adjudicated 
case. 

Appellant -further argues that the particular limitations 
in these claims cannot be disregarded, that these limitations 
set forth a definite invention, that in a composition of mat¬ 
ter proportions are of vital importance, for example in the 
case of alloys, and that in the instant case all that the Court 
held was that broadly an indefinite amount of bentonite and 
an indefinitei amount of a heavy weighting material in a 
heavy oil well fluid did not constitute patentable invention. 

It is apparent that this is not an alloy so that the example 
as to proportions is not persuasive. In regard to the vari¬ 
ous limitations enumerated by appellant it is believed that 
to finely divide the weighting material and to limit 

283 the weighting material to galeniferous barytes which 
is said to be heavier than barytes itself merely points 
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out differences in degree of material which was ^finitely 
included in the adjudicated claims. The material jin those 
claims must have been somewhat divided and nnlst have 
had some weight and to merely reduce these condjtions to 
such proportions as to be conveniently adaptable| for the 
use intended and to add to the weighting material sub¬ 
stance of a greater specific gravity to produce the obvious 
result of increasing the weight of said material are con¬ 
sidered by us not to amount to patentable limitations. 

Also the limitation to a deflocculating agent appears to 
have been present in adjudicated claims such as 2jl which 
referred to Portland cement in an amount such a^ not to 
give hydraulic properties and in adjudicated claimC 24 and 
25 which included bentonite with a gel increasing substance 
such as magnesium oxide. As to the particular percentages 
by weight of the weighting material and the bentoijite lim¬ 
itations in the instant claims it appears that having deter¬ 
mined the composition as claimed in the adjudicated claims 
and its properties there would be no patentable improve¬ 
ment. in adjusting the particular proportions by weight of 
the ingredients of this composition to correspond to the 
particular gas or other pressure to be overcome irj a par¬ 
ticular use of said composition. 

The limitation that the claims in the instant case refer 
to the ingredients exclusive of the water does not | appear 
to amount to a patentable difference since each of tfye pres¬ 
ent claims points out that this composition of mitter is 
adapted to be added to water to form an oil well circulating 
fluid. 

Appellant’s argument that the only point or question 
actually litigated or determined by the Court decision was 
that the particular claims were unpatentable over 
284 certain art appears to be based on the second Ssection 
of the definition of the rule as to res adjudicata 
where the second suit is upon a different cause of action. 
The present claims appear to us to relate to the firjst part 
of the definition quoted by appellant in which the jsecond 
suit is upon the same cause of action, that is, upon th(e same 
composition of matter in which instance the judgment in 
the former is conclusive in the latter not only as to every 
question which was presented and determined in the first 
action but as to every question which might have been 
presented and determined in the first action. 
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Appellant refers to the decision on the doctrine of res 
adjudicata laid down by the Board of Appeals in Ex parte 
Parr stating in substance that the rule as there stated is 
that the same claims as previously adjudicated or claims 
broader than those in the case adjudicated are res adjudi- 
cata while in the instant case the claims are narrower than 
those considered bv the Court. 

While Ex parte Parr laid down the rule of res adjudi- 
cata as applicable to the conditions in that case, it does 
not seem to have made any decision in regard to claims 
which are narrower than those involved in the first decision. 
In the case of Mond v. Duell, C. D. 1900, page 298, which con¬ 
sidered among other things claims which were narrower 
than those previously adjudicated, it was held in substance 
that if a process for the reduction of any and all metallic 
oxides is not patentable the same process for one specific 
metal oxide, the oxide of zinc, cannot be patentable. In that 
case the Commissioner of Patents had refused a claim for 
a process of reducing a metallic oxide by electrolysis and 
applicant had acquiesced in that rejection and in the later 
case applicant had prosecuted another claim which differed 
from the rejected claim in mentioning zinc specifi- 
2S4 1 /> callv as the metal to be extracted from the oxide 
and another limitation which introduced into the 
claim a preliminary step. It was held that the first modi¬ 
fication does not add to the patentability of the alleged 
invention and that the second modification simply adds to 
the process which was rejected an unpatentable preliminary 
step which was already well known and that the claim there¬ 
fore was not patentable. It was also stated in that decision 
that “if a process for the reduction of any and all metallic 
oxides is not patentable, it is difficult to say how the same 
process for one specific metal oxide, the oxide of zinc, can 
be patentable. The whole necessarily includes the part. 
The genus includes the species. No great insistence seems 
to be made on this point before us, and we must hold that it 
is not tenable.” 

It is our view that in order to render these claims pat- 
entablv distinct it would be necessarv that thev be limited 

mt • V 

to a subject matter of invention divisible from that of the 
first or adjudicated claims or that the limitations be such 
as to amount to a patentable improvement. In the instant 
claims it is believed that the claims are directed to the 
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same indivisible subject matter of invention as \jere the 
adjudicated claims and that the limitations enumerated in 
these claims and pointed out by appellant’s brief jare not 
such as to amount to patentable improvement bver the 
adjudicated claims. 

While it is argued by appellant that the decision of the 
Court of Customs and Patent Appeals in the adjudication 
of the former case only litigated and determined that the 
particular claims of said application were unpatentable 
over certain art, it is pertinent to refer to certain 
285 language of the Court in that decision. Th£ Court 
stated: 


If there is any invention in the application of appellant 
it consists in one or more of the following ideas; first, to 
add to a well drilling mud a colloidal material which will 
remain in suspension indefinitely and will not settle or 
precipitate out of the mud; second, to use bentonite for 
such purposes; third, to add weight increasing elements to 
such colloidal suspension, such as hematite, galena, etc., or 
to add Portland cement. In view of the references jwe are 
unable to discover any novelty in any of these idea^. 


It appears from this decision that the Court believed that 
in view of the art there was not any invention in thie ideas 
advanced in the application. 

For the reasons herein indicated the rejection is affirmed. 

F. M. HOPKINS, 

Assistant Commissioner „ 

E. T. MORGAN, 

Examiner-in-Chief 
J. W. CLIFT, 

Examiner-in-Chief, 

Board of Appeals. 

November 12,1932. 
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[Stamp:] U. S. Patent Office, Board of Appeals. 
Mailed Dec. 30, 1932. 
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Appeal No. 5580. 

In the United States Patent Office. 
Before the Board of Appeals. 
Ex Parte Roy Cross. 


Application for Patent Filed March 28, 1929. Serial No. 

350,822. Composition of Matter for Obtaining Oil Well 

Fluid. 

Mr. Thomas E. Scofield for applicant. 

Petition for Rehearing. 

This is a petition for rehearing in connection with the 
decision of the Board of Appeals dated November 12, 1932. 
It is contended by appellant in this petition that the claims 
on appeal could not have been made in the former case 
which has been adjudicated because the subject matter of 
these claims would have amounted to new matter in the 
decided case, that the present claims are different from 
the adjudicated claims and that these claims were not be¬ 
fore the court in the decided case. It is not necessary that 
the present claims be the identical claims that were before 
the court and as to the principal features which it is under¬ 
stood appellant contends would have been new 
287-390 matter, the claims called for a combination com¬ 
prising substantially 90% of a finely divided 
weighting material and substantially 10% of ground ben¬ 
tonite. 

In the adjudicated case in the original disclosure on page 
5 of the specification it was pointed out in substance that 
there is a great variety in the amount of the materials 
going to make up the mud laden fluid dependent upon the 
character of the bentonite and the character of the thick¬ 
ening agent and of the loading material and gives as a rep¬ 
resentative test a table which comprised 14% of the ben- 
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tonite and the remainder of the weight of the composition 
of the other materials constituting the mud, or about 86%. 

It is apparent that these percentages with the suggested 
variety in the amount of materials could have been con- 
sidered substantially 90% of weighting material apd sub¬ 
stantially 10% of bentonite and it is therefore opr view 
that the substance of these claims on appeal could have 
been predicated on the disclosure in the adjudicated case 
and we find no reason for modifying our decision. 

The petition is denied. 

F. M. HOPKINS, 

Assistant Commissioner j, 

J. W. CLIFT, | 

Examiner-in-Cliief\ 

E. T. MORGAN, [ 

Examiner-in-Cliief , 

Board of Appeals. 

December 30, 1932. 

i 

391 In the United States Court of Appeals for the 

District of Columbia. 

No. 6438 

Silica Products Company, Appellant, 

v. 

Conway P. Coe, Commissioner of Patents, Appellee. 

i 

Designation for Printing Record. 

■■ I 

Now comes the appellant in the above-entitled cafise, by 
Melville Church and C. B. Des Jardins, its attorneys, and 
directs the clerk to print the record in said cause a^ filed, 
except the following parts thereof, which the cl^rk is 
directed to omit, namely: 

1. Omit pages 26 to 261, inclusive. 

2. Omit pages 289 to 390, inclusive. 

I 

| 

Counsel certify that the matter designated for omission is 
duplicated in the record in companion cause, No. 6437f, and, 
in view of the order that this cause shall be heard and con¬ 
sidered with said cause upon the abbreviated printed Record 
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herein and the printed record in said cause, the printing 
of said matter is not necessary and would be a needless 
expense. 

SILICA PRODUCTS COMPANY, 

! By MELVILLE CHURCH, 

C. B. DES JARDINS, 

Its Attorneys. 


I consent 
record. 


to the foregoing designation for printing 

T. A. HOSTETLER, 
Attorney for Appellee. 


392 [Endorsed:] In the United States Court of Ap¬ 
peals for the District of Columbia. Silica Products 
Company, Appellant, v. Conway P. Coe, Commissioner of 
Patents, Appellee. No. 6438. Designation for Printing 
Record. Melville Church, C. B. Des Jardins, 1014 Natl. 
Press Bldg., Washington, D. C., Attorneys for Appellant. 
United States Court of Appeals for the District of Colum¬ 
bia. Filed Mar. 22,1935. Henry W. Hodges, Clerk. 

Endorsed on cover: District of Columbia Supreme Court. 
No. 6438. Silica Products Company, a Corporation &c., Ap¬ 
pellant, vs. i Conway P. Coe, Commissioner of Patents. 
United States Court of Appeals for the District of Colum¬ 
bia. Filed Mar. 16, 1935. Henry W. Hodges, Clerk. 
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